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LLOYD'S REGISTER OF SHIPPING. 


RULES AND REGULATIONS. 


REGISTER BOOKS AND PUBLICATIONS ISSUED BY 
THE COMMITTEE OF LLOYD’S REGISTER. 


LLOYD’S REGISTER OF SHIPPING, issued annually in July. This Book contains the Names, Ciassxs, and detailed 
‘information concerning the Vessels classed by Lloyd’s Register and the late Underwriters’ Registry for Iron Vessels ; particulars, 
as far as possible, of ALL Sea-Gornc VESSELS in the World, and of all iron and steel vessels trading on the North American 
Lakes, of 100 tons and upwards; together with a list of Owners of Ships recorded in the Register Book. 

In the Appendix will be found lists of Subscribers arranged alphabetically (in which descriptions of Subscribers’ 
businesses are entered), details of Dry and Wet Docks, Floating Docks, Pontoons, Patent Slipways, Tidal Harbours, Quays, 
&c., in all parts of the World; a list of Telegraphic Addresses of all firms, &c., connected with Shipping (with the Telegraphic 
Codes severally employed), so far as ascertained ; a list of Steamers of 10,000 tons and upwards arranged according to 
nationality and gross tonnage ; detailed Statistics respecting Merchant Shipping ; lists of Shipbuilders, with names of 
Vessels built by each ; list of fast Merchant Steamers ; lists of Vessels of 500 tons dead-weight capacity and above; Vessels 
carrying Petroleum in bulk; Vessels fitted with Refrigerating Appliances, and a list of Frozen Meat Stores. 

A list is also printed in the Appendix of the Members of the Committee of Lloyd’s, and of the Agents to Lloyd’s. 

Terms OF SuBscriIPTion :—The Subscription for Public Institutions is £12 12s. per annum for a single copy, and 

£7 7s. per annum for every additional copy supplied, unless the copies be periodically posted with type with 
additions and corrections throughout the year, in which case the subscription for each copy supplied is 
20 Guineas per annum. 

In the case of all other Subscribers, including Marine Insurance Companies, the subscription is £7 7s. 
per annum for each copy, unless periodically posted with type with additions and corrections throughout the 
year, in which case the subscription is £17 17s. per annum for each copy supplied. 

For the convenience of Subscribers not resident in London, or not having their Books posted, a Supplement, containing 
the additions to, and corrections in, the Register Book, is issued periodically, and forwarded gratis to Subscribers, 


LLOYD’S REGISTER OF YACHTS, issued annually in May. This book contains, in addition to the Names, CLAssxs, 
and detailed information relating to Yachts classed by the Society, the Names, Dimensions, &c., of other British and 
Foreign Yachts, the particulars of which are known; also, in an Appendix, a List of the various Yacht Clubs, with 
Illustrations of their respective Flags; an illustrated List of Distinguishing Flags of Yachts; an Index of Signal Letters ; 
a List of Yachts, the names of which have been changed; a List of Yachts arranged according to Tonnage; a List of 
Yacht Builders and Designers, with Lists of the Yachts which they have respectively built and designed ; and a List of the 
Names and Addresses of Yacht Owners so far as they can be ascertained ; besides other interesting information. 

TERMS OF SUBSCRIPTION :—£2 2s. per annum, for which one copy is supplied. 


LLOYD’S REGISTER OF AMERICAN YACHTS, issued annually, from the Society's New York office, in June. 
Copies can also be obtained on application to the Secretary, 71, Fenchurch Street, London, England, E.C.3. 

This book contains the Names, Dimensions, and full particulars of the Yachts of the United States and Canada, so far 
as they can be ascertained; a list of Yacht Clubs with the names of their Officers ; a complete list of Yacht Owners of the 
United States and Canada, with addresses, clubs and yachts; illustrations in colour of the burgees of Yacht Clu¥s and 
the private signals of Yachtsmen; also a list of Late Names of Yachts and an index of Signal Letters. ANNUAL 
SUBSCRIPTION :—$12 per copy, bound in canvas; $14 per copy, bound in cloth. 


AMERICAN YACHT FLAGS.—Flag Plates from Lloyd’s Register of American Yachts; 62 lithographed plates 
containing the burgees of over 530 Yacht Clubs of the United States and Canada, with the Private Signals of 3,000 
Yachtsmen. Price :—$3. 


RULES FOR THE CONSTRUCTION AND CLASSIFICATION OF VESSELS, &c. :— 

(i.) Steel Vessels, including Rules for Steam Engines and Boilers and Petrol, Paraffin, and Heavy Oil Engines, Rules for 
Electric Propelling Machinery and for Hlectrical Equipment, Refrigerating Machinery and Appliances. Editions in 
English (also with Scantlings in Metric Units), French, Italian and Spanish. Pricw :—15s. per copy. 

(ii.) Steel Trawlers. Editions in English and French. Pricu :—7s. 6d. per copy. 

(iii.) Engines and Boilers, &c., including Rules for Electric Propelling Meehtery and for Electrical Equipment, also Rules 
for Refrigerating Machinery and Appliances of Vessels, Frozen Meat Stores and Refrigerated Railway Cars. 
PRICE :—10s. 6d. per copy. 

(iv.) Rules for Electric Propelling Machinery and for Electrical Equipment. Prick :—5s. per copy. 

(v.) Yachts. Vol. I.:—Wood Yachts (Sailing, Auxiliary, and Full Power). Price :—£1 1s. per copy. 
Vol. II. :—Composite and Steel Yachts. Price :—£1 1s. per copy. 
(vi.) Wood and Composite Yachts of the International Rating Classes. Price :—10s. per copy. 
(vii.) Wood and Composite Ships. Prick :—5s. per copy. 


GEOMETRICAL PROPERTIES OF SHIP GIRDERS AND SECTIONS (Second Edition—Enlarged). 
Being a series of Tables which give, over a wide range of thicknesses, the sectional area, the centre of gravity, moment 
of inertia, and modulus of resistance of various rolled sections and girders commonly used in Shipbuilding, both without 
and in conjunction with plating. The properties of the British Standard Bulb Angle and Channel Sections (1924) have 
been included, also additional Tables of built girders. Price :—£1 1s. 

Nore :—This book facilitates the determination of Ships’ Scantlings, and is of special service to Naval 
Architects, Shipbuilders and Structural Engineers. 

JORDAN’S TABLES, which comprise weights of Iron and Steel, together with other information useful to Naval Architects, 
Shipbuilders, and Manufacturers. Price :—15s. 

TESTS OF MATERIALS, containing the requirements of the Society’s Rules for the testing of steel plates, sections, bars, iron 
and steel forgings, steel castings, steam pipes, anchors and cables, &c. : together with suggested specifications for materials for 
which there are no tests mentioned in the Rules of Lloyd’s Register. Editions in English, French and German. Price :—ds. 

PATENT ANCHORS, sanctioned by the Committee of Lloyd’s Register, comprising lists (1) in alphabetical order of Patentees, 
(2) in alphabetical order of name (if any) of anchors, together with descriptive sketches. Price :—£1 1s. 


“THE REGISTER BOOK.” A Lecture delivered in 1922, and brought up to date and reprinted in 1934, containing full 
and explanatory notes on the contents of the Register Book. Prick :—1s. 


LLOYD'S REGISTER OF SHIPPING. 


CHANGES EMBODIED IN PRESENT EDITION OF THE RULES, 


Additions and amendments which have been adopted by the Committee since the issue of the previous (1933-34) edition 


of the Rules, will be found in the following Sections :— 


RULES FOR STEEL SHIPS. 


ARRANGEMENTS FOR CARRYING AND BURNING 
OF OIL USED AS FUEL. 
D. FITTINGS AND CONTROL. 


Page 55, Section 20. New sentences have been added 
to clause 2 (b), clause 4 and clause 5 (a). 


The first part of clause 7 has been re-written, an 
addition has been made to clause 8, and a new paragraph (c) 
added to clause 10, 


OIL CARRIED AS CARGO IN DEEP TANKS AND 
; PEAK TANKS. 
VEGETABLE OIL. 
Page 57, Section 20 («), clause 2 has been re-written. 


PUMPING ARRANGEMENTS. 


~ Page 70, Section 34. A new sentence has been added 
to clause 6 (a), and a new clause 15 has been added. 


STRENGTHENING FOR ICE NAVIGATION. 


Page 76, Section 40. Clause 1, paragraph (a) has been 
amended, and paragraph (0) has been deleted. The present 
paragraph (¢) has been re-lettered (2) and amended. The 
present paragraph (d) has been re-lettered (c) and amended, 
and paragraph (¢) has been re-lettered (d). 

Clauses 2, 3 and 4 have been amended. 

Clauses 7 and 8 have been deleted and a new clause 7 
inserted, and clause 9 has been re-numbered 8. 


RULES FOR VESSELS INTENDED TO CARRY 
PETROLEUM IN BULK. 


Page 91, Section 21. A new clause 3 has been added, 
and the present clause 3 has been re-numbered 4 and a new 
paragraph (c) has been added. 


RULES FOR ENGINES AND BOILERS. 


Page 97, Section 4. A new sentence has been added to 
clause 5 (c), and a new clause 8 has been added. 


Page 98, Section 7. A new clause 2 has been added 
and present clauses 2 and 3 have been re-numbered 8 and 4. 

Page 98, Section 9. The first part of this Section has 
been re-written. 


Page 100, Section 12, clause 11. The title of this 
clause has been amended. nN uew Clause 18 has heen added, 
and present clause 13 has been re-numbered 14. 


Page 101, Section 13. Clause 12 has been re-written. 
Page 101, Section 14. Clause 2 has been re-written. 


Page 104, Section 22. The words “and are to be 
provided with means for clearly indicating whether they are 
open or shut”’ have been deleted. 


Page 110, Section 30. Two new clauses (1 and 2) 
have been added to this Section. _ The present clauses 1 to 
6 have been re-numbered 38 to 8. 


PERIODICAL SURVEYS OF MAIN AND AUXILIARY 
ENGINES AND BOILERS, ETC. 
Boilers (including Press Boilers). 
Page 28. Clause 2 has been amended. 


RULES FOR PETROL AND PARAFFIN ENGINES. 


Page 117,.Section 2. The first part of clause 5 has 
been re-written. 


RULES FOR HEAVY OIL ENGINES. 
Page 130, Section 4. Clause 5 has been re-written. 
In Table VI of this Section the words “and 100 lbs. per 
square inch mean indicated pressure (top and bottons)” 
have been deleted from the sub-heading. 


Page 133, Section 5,clause 11. he first part of this 
clause has been re-written. 

Page 133, Section 6, clause 3. The last paragraph of 
this clause has been re-written. 

Page 184, Section 7. Clause 1 has been re-written. 

Page 135, Section 8. Clause 8 has been re-written. 


RULES FOR QUALITY AND TESTING OF 
MATERIALS. 
Page 172, Section 5. A new clause 1 has been added, 
and existing clauses 1 and 2 have been re-numbered 2 and 38. 
Page 176, Section 10. Clause 2 has been re-written. 
Clause 3 (4). The words “heat treatment” have been 
substituted for the word “annealing” in the 7th and 9th lines. 
Clause 6 (a) has been re-written, and in clause 11 the 
words “heat treatment” have been substituted for the word 
“annealing” in the first line. 
Two new clauses 12 and 13 have been added, and 
existing clause 12 re-numbered 14. 
Pave 180, Section 15. The note regarding cancellation 
has heen deleted, and a new Section 15 “Quality and 


Testing of Steel for Steam, Feed, Air and Oil Pressure — 
Pipes, and Smoke Tubes” has been inserted. 


RULES FOR ELECTRIC FITTINGS, 
(Now RULES FOR ELECTRICAL EQUIPMENT). 


The title “Rules for Electric Fittings” has been 
amended to read “Rules for Electrical Equipment.” 


Page 137, Section 1. An addition has been made to 
clause 1, and in the note at the foot of clause 3, Section 
14 has been amended to Section 15. 


Page 137, Section 2, clause 1. 
been made to this clause. 

Clause 6. The first paragraph of this clause has been 
lettered (a), and new paragraphs (4), (¢) and (@) have been 
added. 

Three new clauses numbered 7, 10 and 11 have been 
added, and existing clauses 7 and 8 have been re-numbered 


8 and 9. 


Page 138, Section 3, clause 1. A new paragraph (c) 
has been added and a note has been added to clause 2 (b). 


Clause 2 (c). The word “approved” has been inserted 
as follows :—* . . mica or other approved non- 
hygroscopic insulating material . hee. ay inee ney 
paragraphs (/), (g) and () have been added to this clause, 
and existing paragraphs (/) to (/) have been re-lettered (i) 
to (0). : t 

Clause 6()). ‘Tables IX and X” has been amended to 
Table IX in both places, and a new paragraph (c) has been 
added. Existing paragraphs (c) to (h) have been re-lettered 
(d) to (i). 

Page 142, Section 5. Table XIII referred to in 
clause 1 (a) (ii) has been altered to Table X. 

The note in clause 1 (b) has been deleted and a new 
paragraph (c) added. 

Clause 5 (a). In the tenth line the word “of” has 
been altered to * exceeding.” 

A new clause 6 has been added, and existing clauses 6 
and 7 have been re-numbered 7 and 8. 

Page 144, Section 6, clause 2 (0). The last sentence 
has been amended. 

Clause 3 (d). After the words “machinery spaces” the 
following words have been inserted :—galleys, laundries, 
bathrooms and lavatories.” 

Clause 4 (b). In the first line after “ ea insulated” 
the words “or varnished cambric-insulated” have been added- 

Page 148, Section 9, clause 1. ‘Two new paragraphs 
(f) and (g) have been inserted, and a new clause 2 has been 
eet Existing clauses 3 to 6 have been re-numbered 
4 to 7. 

A new Section 10, HEATING AND COOKING 
APPLIANCES, has been inserted. ; 

Page 149, Section 10 has been re-numbered 11 and 
has been amended as follows :—Clause 1. A new paragraph 
(c) has been added. A new clause 2 has been inserted and 
existing clauses 2 and 3 have been re-numbeied 8 and 4. 

Existing clause 4 has been re-numbered 5 and the 
original ph designated (a), and new paragraphs (}), 
(c) and (d) have been added. 

Existing clause 5 has been re-numbered 6 and a new 
paragraph (g) has been added. 3 

Page 149. Section 11 has been re-numbered 12 and 
clause 2 (5) has been added to. 


An addition has 


Page 150. Sections 12 and 13 have been re-numbered 
18 and 14. 

‘Pave 150. Section 14 has been re-numbered 15, and 
clause 4 has been amended. ; 

A new clause 5 has been inserted and existing clause 5 
has been re-numbered 6 

Page 151. Sections 15 and 16 have been re-numbered 
16 and 17. 

A new Section 18, “SPARE GEAR”, has been inserted. 

Page 151. Section 17 has been re-numbered 19. 

Tables I, IIJ, IV, V, VI and IX have been amended. 
Table X has been deleted and combined with Table IX, 
Tables XI and XII have been deleted and Table XIII has 
been re-numbered X and amended. Three new Tables XI, 
XII and XIII have been added. 

Additional amendments will also be found in the following 
Sections of the above Rules :— 

Page 137, Section 2, clause 1. 

Page 138, Section 3, clause 2, new paragraph (y). 

Page 142, Section 4, clause 1(q). 

Page 143, Section 5, clause 1, new paragraph (¢) ii. 

Page 148, Section 5, clause 3(a). 

Page 143, Section 5 clause 6, now re-numbered 7. 

Page 144, Section 5, clause 7, now re-numbered 8. 

Page 149, Section 10,now re-numbered 11,new clause 2. 

Page 149, Section 10, now re-numbered 11, clause 5 
now re-numbered 6, new paragraph (9). 


RULES FOR ELECTRIC PROPELLING MACHINERY. 


These Rules having been adopted by the Committee 
have been inserted after the Rules for Heavy Oil Engines. 


RULES AND REGULATIONS. 


Page 6, Section 29, paragraph 2, The last paragraph 
in connection with the rule for determining the Nominal 
Horse Power of Steam Turbine Engines (which is used for the 
purpose of assessing fees) has been amended to read as 
follows :— + 

“The square feet of heating surface represented by H 
will comprise the total surface of those parts of the boiler 
exposed to heat so as to cause evaporation.” 

Page 7, Section 29. A new paragraph 3, governing 
the fees for Electric Propelling Machinery, has been 
inserted, and existing paragraphs 3 to 9 have been 
re-numbered 4 to 10. 


GENERAL REGULATIONS. 


Page 25, Clause 6. The second paragraph of this 
clause has been amended to read as follows :— 

“When the full requirements of the complete 
periodical survey have been complied with, a record of 
LMC(CS8) (with date), (Iloyd’s Machinery Certificate, 
Continuous Survey) will be assigned in the Raia Book, 
the date being that of the completion of a cycle of the 
continuous survey.” 

In connection with the Rules for Electrical Equip- 
ment and Rules for Electric Propelling Machinery, 
Appendices have been inserted after the Electrical Equipment 
Tables. 


LLOYD'S REGISTER OF SHIPPING. 
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Non-Watertight—TaBLE 35. 
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where increased 
frame spacing adopted ... 21 


Watertight—TasLEs 27 to 31. 
ie 1a 17 
a, after peak im Ay 
boundary angles... saw? 
caulking of ... sty enn AG 


Clause. 


189 
197 
196 


437 


Section. 


Bulkheads, Watertight, clearance be- 


tween bulkheads and boilers 27 
# collision 17 
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fitted with “oi oil 
engines ... i 
“ water circulating pump 4 
Discharge Valves, method of securing... 6 
- method of securing 
in vessels navigating 
in ice 40 
Donkey Boilers of sailing vessels _— 
Double Bottoms—TAsBLEs 6 to 8. 
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machinery space... 10 
bs drainage . 84 
ve floors F re rp L) 
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insulation a 
cs » lubrication 
manoeuvring 
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tion ... * 
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shaft currents 
terminals ... 
thermometers 
ventilation 
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ALTERNATING CURRENT SYSTEMS 
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PLANS, SUBMISSION OF 
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+ for generators, motors and 
exciters sae Arye 
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Sream ENGINES FOR PROPULSION 
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a i governing ... 
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” arrangement 
a construction ... ae 
3 control ... vee wee 
4 position, protection and 
ventilation of battery 
compartment toe 


Bus-BARS AND CONNECTIONS 
(APPENDIX 1) ae 
CaBLEs, installation and fixing of 
,, joints during erection... ane 
» multicore das ee ins 
» protection where passing 
through beams and non- 
watertight partitions 
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sockets and other connections... 
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» tests of dielectrics 
testing and inspection 
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a standard sizes... 


Constant CURRENT 
SERIES SysTEM, special requirements 
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3 generators and motors 
mm switches ... 
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(Appendix 2) 
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HEATING AND COOKING APPLIANCES, 
protection of 
inflammable 
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provision for 
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LIGHTNING CoNDUCTORS 
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2 lubrication ... 7 ae 
a position in ship 
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» terminals “Ae 
” for auxiliary sag (App 
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Navigation Lamps 
PERIODICAL SURVEYS... 
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PRESSURES, LIMITING.. ; 
RESISTANCES (see pe gear a 
resistances). 

Section AND DISTRIBUTION BOARDS ... 

SPARE GEAR - 

SPECIAL Racine = real 
carrying oil having a flash 


point less than 150° F. 
SwWITCHBOARDS... +e - 

“ fusible cut-outs 

9 general construction ... 
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“ », three-phase systems 

en »  three-wire systems 

% 5,  two-wire systems... 

rs » earth testing 

- joint boxes 

a main switch gear 

-- three-phase four-wire 
systems ... vee 
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systems 

fe three-wire systems 

Re two-wire systems... 

- position of 

és switches and circuit 
breakers 
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Ee Skylights and Gratings 
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engines) 
5» petrol and paraffin Git Petrol 
and paraffin engines) 
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reciprocating engines) 
5, Steam turbine (see Steam turbine 


(see mess oil 


engines) 
Equipment—Tas.us 53 to 55. 
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- » sailing vessels ... 
~ » tugs 
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se » for tugs 
+ testing of ... 


Equipment Notation 
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Equivalent Arrangements 
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~ process of manufacture 10 
ne testing and inspection of 10 
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5, double on bottom forward Lyi 
Framing—Tasues 2 to 4. 
2 Pi 2 6 
BS additions in machinery space... 27 
s after peak 6 
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Framing, attachment at lowest deck 
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6 bottom forward } length 


FA brackets at cut frames 
os breadth of shell flange 
. cruiser sterns ... 4 
‘6 extent in ’tween decks 
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totank side brackets 10 


11 
6 
6 


oo 24 


6 


FA flange breadth to shell plating 6 


;; increased spacing of (see 
Increased frame spacing). 
a increased thickness in boiler 
room... aay vk 6 
“A punching of rivet holes 6 
; raised quarter-deck 23 
ra reversed frames 6 
sailing vessels ... 35 
=e scantlings is he 6 
“A increase for length of 
superstructures ... 6 
A Se in ’tween decks 6 
" scarphing 6 
* spacing of ¥ 6 
Freeboard, as condition of class ... — 
“ withdrawal of class for in- 
fringement .. ae _— 
os assignment aid marking of. — 
Freeing Ports Ph 29 
Fuel Oil, rules for carrying and biting of 20 
Full Scantling Vessels, definition of ... 2 
Funnel Dampers... 20 
Furnaces of Boilers - 24 
a. 
Gauge Glasses to oil storage, wrt Ne or 
service tanks .. 20 
Gauges, miata and ‘Bie engines 11 
General service pumps - dl 
Girders in Double Bottoms—TisLE 6. 10 
» additional forward eh 
pe - in machinery space ... 27 
» centre in double bottoms 10 
» side in double bottoms ... 10 
» under Beams—Tasies 16 and 17. 
» bracket connections ... 16 
»  indeeptanks ... 19 
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Section, 
Girders, numerals for | “ts 
»  Tiveting of 16 
» Where chilled meat peace 16 
Gooseneck Ventilators . . 26 
Gratings, boiler room 28 
Gudgeons on sternframes 4 
Gussets at margin plate ... 10 
ils, 
Hatchwebs and Fore and Afters— 

TABLES 864 and 368. 
Hatchways . 25 
a battens cae ab 
‘< beams and fore and ‘ite ope, 2D 
= bunker and trimming 25 

- carriers for beams and fore 
and afters... «= 26 
i cleats ne 25 
as coamings, construction 25 
- i height of ... . 25 
= AS reinforced 16 
a + thickness of See 
a covers Pe 25 
a » dispensed with 25 
ss escape oe 25 
o flush scuttles... 25 
+? overhanging beams at we 25 
Fe reinforced end beams | +3 
o rests for covers 25 

4 stiffening of weather or 
coamings .. 25 
s tarpaulins 25 
trunked . 25 
Hawsepipes - 89 
“ shell latte in way vac 12 
Haweers, tests for . 14 
Heavy Oil Engines co 
3 air compressors and a 5 

ey air compressors (number of 
auxiliaries required) 5 

% air compressors (small aux- 
iliary) 5 
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Heavy Oil Engines, air receivers and pipes 
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“3 annealing ... 

” capacity 

Fe draining arrange- 
ments ... 


A: fitting of safety valve 
+ and pipes, hydraulic 
testing .. 

7 internal examination 

+ material 

+ quality of material 
and welding of 
seams and ends... 

= seamless receivers ... 


‘3 tensile and _ bend 
tests aes 

¥ thickness of flat 
ends 

nA thickness of riveted 
shell 


a thickness of welded 
or seamless shell 
auxiliary engines See 
bronze liners on shafts (single 
acting engines) 
a (double 
acting engines) 
couplings (single acting 
engines) 
$s (double acting 
engines) 
cylinder safety valves 
diameter of crank shafts (single 
acting engines) 
te - (double 
acting engines) 
» flywheel shafts (single 
acting engines) 
3 ve, (double 
acting engines) 
5, intermediate shafts 
(single acting engines) 
,, intermediate shafts 
(double acting engines) 
» screw shafts (single 
acting engines) 
ns i (double 
acting engines) 
,» thrust shafts (single 
acting engines) 
95 oe (double 
acting engines) 


6 
6 
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Heavy Oil Engines, dimensions of crank 


High Tensile Steel Shafting 


webs (single acting engines) 
dimensions of crank webs 
(double acting engines) ... 
electrically driven auxiliaries 
exhaust pipes and silencer ... 
hydraulic testing of cylinder 
liners, water jackets and 
water passages 
lubrication, forced 
material of oil fuel pipes 
novel constructions, 
mission of 
oil and air pipes 
oil fuel pipes, tanks and fittings 
periodical examination of 
screw shafts 
periodical surveys 
pumping arrangements 
records of survey 


sub- 


spare gear at “yo 

stern bush (single acting 
engines) 

stern bush (double sting 
engines) it 

ventilation of engine room ... 

water circulating pump 
strainer sad 


Horizontal Girders in oil fuel bunkers 


—TABLE 33. 


” ” 


Hydraulic Testing, air receivers 


” 


” 


” 


” 


boilers, new 
copper steam pipes 
5, feed delivery pipes 
cylinder liners, jackets and 
water passages (heavy 
oil engines) a 
cylinder liners, water jackets 


and water passages 
(petrol and paraffin 
engines) : “Hf 


iron or steel steam pipes .. 

iron or steel feed mam 
pipes : . 

refrigerating machinery a 
appliances : 


| 


moO Ot 


20 


6 
17 
13 
13 


or 


13 


13 
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Ice, strengthening, special notation for ... 


» requirements of strengthening for 
navigation in ahs nts 


Increased Frame Spacing 


Section. 


allowable 
3 deck beams 
ae » plating 
e double bottom ... 
* framing .. 
middle ine bulk- 
head nas 
a pillars 
é riveting ... 
* shell plating 
Inner Bottom Plating =r 
5s increase when cargo 
grabs used ‘ 
=. under engines 
7 where ceiling omitted 


Inspection of Material, facilities for 
Installation of Machinery 

Insulation of Boilers : 
Intercostal Girders, under i 
Intermediate Shafts, diameters for heavy 


oil engines (single 
acting) 3c ag 
- diameters for heavy 
oil engines (double 
acting) + 
"7 diameters for petrol and 
paraffin engines 
i diameters for steam 
engines na 
+ diameters for steam 


reciprocating engines 
combined with exhaust 
steam turbines 
Interpolation of Scantlings 
Iron for screw shafts 
»» Special for screw stays for spits 
chambers 
Iron Pipes, wrought , 
annealing of 
dimensions of feed 
and steam pipes 
hydraulic testing of 
feed and steam 
pipes 
a welding of ... ee 
Items not particularly specified in rules 
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” ” 
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Section. 
Keels—TAsLe 1. 
», bar, and scarphs ... 4 
», flat plate ... 4 
» material of 4 
Keelsons —TaBuus 10 and 11. 
Fe additional in engine space 9 
3 attachment to floors 9 
7 butt connections 9 
Pr continuity of 9 
a flanged to shell... dahenco 
m increased thickness inboilerroom 9 
= in double bottoms—see Girders 10 
a in single bottoms 9 
P in tugs ... 37 
7 middle line 9 
46 side 9 
boi 
Lagging of Boilers x ei I) 
Lead Pipes, where not to be me | 
Length, measurement of.. 3 
Liability, non- asooplinas of, by Rociety 26 
Lightning Conductors to masts Pi 
Liners of Screw Shafts ... 12 
Liners to shell plating eee 12 
Loading and discharging aground 8 
Locking Gear ape ae oe 4S 
Longitudinal Bulkheads, lower decks i 
Longitudinal Framing in Petroleum 
Carrying Vessels = 
Lubrication, forced (heavy oil a, 5 
a (petrol and paraffin 
engines) 2 
5 (steam engines) 9 
M. 
Machinery Casings 28 
+ “ in tugs 37 
= Space, pillars in 16 
Manhole Covers ... . 10 
= protection of 31 
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Manholes in floors and inner bottom 
4p to bilge wells ... 

Manual Pump, position of 

os provision of 
Margin Plate 

., tank 

Mast Holes 
Mast Rings a 
Masts—TAsuxs 47, 49 ati 50. 


» construction of, in sailing vessels... 


a = in steamers 
Materials, quality and testing of 
Middle Line Bulkheads ... 

* in oil fuel bunkers 
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34 


f withincreased framespacing 14 


Mill Scale, removal of 

Modified Surveys aa 
Mud Boxes in machinery spaces... 
Mushroom Ventilators .. 


N. 


Nominal Horse-Power of engines 


Non-Liability of Society 


Non-Return Valves to bilge suction pipes 34 


in 
regulating fees for their survey .. 


Non- Watertight Bulkheads—TABLE 35. 


x bunker bulkheads ... 


A middle-line bulkheads 21 


Novel Forms of Construction 


a electric 
machinery 


zs heavy oil engines 
” 
re raised quarter deck vessel 


. for equipment... 


O. 


Occasional Surveys 


” ” 


propelling 


machinery and boilers 
Numerals, determination of, for scantlings 


Oil Carrying Vessels (we Petrolia “hs in 


Bulk)... 


Qil Carried as Cargo in Desh Tanks 


and Peak Tanks 


- 20A 


Clause. 

11 

2(e) 

7(c) 

4(a) 

7(a) 

8(@) 
14 
8 


INDEX. 


Page. 


39 
69 


1-3 72,738 


6 


73 
189 


13 
26 


~~ 


ao 


Oil Fuel Bunkers—TABLEs 33 and 34. 


< air pipes 
a decks in way of 


res flash point of oil 


middle line bulkhead 
Pe plating 

riveting of ... 
stiffeners and girders 
testing of 

tunnel 

ventilators .. 
washplates ... 
workmanship 

Oil Fuel Compartments... 


Oil used as Fuel, rules for att fa i 


burning of 
Oil Pressure Pipes 


Oil Tanks, progressive survey of... 
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. 20 


co aU 
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M20 


20 
20 


20 


ie PSU 


Overflow Pipes to oil fuel compartments 
Owners’ Specification for Machinery ... 


P: 


Painting, all steel and iron work 
» extent of 
Panting pete 5. 


in after peak 
in deep ’tween decks 
in sailing vessels.. 


web frame eAripetien te 


Peak Tanks (see Deep tanks) 


oo 
bo 


abaft collision bulkhead. Bs 
deep frame arrangement... 
forward collision bulkhead 


co 
bo 


~_ 


o) 
ee OS ee 


_ 
te | 


Periodical Special Surveys of vessels mri 


completion of 


occasional 


Book . 


Periodical Surveys, donkey béiler: 
sailing vessels 


engines and boilers 
held in anticipation 


record in Register 


of 


electrical equipment | 19 
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Periodical Surveys, exhaust sieam tur- 
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bines connected to 
the main shafting 
petrol, paraffin and 
heavy oil engines... 
refrigerating machi- 
nery and appliances 
steam engines, boilers 
and Press Boilers 


water tube boilers ... 


Petrol and Paraffin Engines, accessibility 


” 


additional manual pump 
in lieu of BS driven 
pump : 
ballast pump dittet hile 
suction 
carburettors: 
vaporizers 
commutators 
compressed air receivers 
diameters of crankshafts 
diameters of ries 
shafts s 


diameters of ‘aiureddions 
shafts 


diameters of screw sbafta 
diameters of thrust shafts 
dimensions of crank webs 
drip trays for ePWrae 
fuel tanks es 
electric ignition... 
exhaust pipes and silencer 
filling pipes ci: 
fire babe See aaa 
tus... ~ 
fuel tanks and sea 
gauze diaphragms at car- 
burettor or air inlets... 
gauze diaphragms at 
openings on _ petrol 
tanks... A Se 
glass Eyer 
governor.. : 
hydraulic bales of ile 
der liners, water jackets 
and water passages . 
lamps used for ignition or 
vaporizing ae 
lubrication, forced oe 
metal or metal-lined tray 
under engine in wood 
vessels 
petrol and Beppo cs oil 
pipes .. 


ail 
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Petrol and Paraffin Engines, ‘ici 


arrangements 


reversing gear and cia 2 
shafts of ied sac 


test of seaside 


tensile steel . 


bo 09 


ventilation of engineroom 4 
water circulating pump 


strainer 


Petrol and Paraffin Fuel Pipes shai ee 
Petroleum in Bulk, vessels carrying— 


” 


TABLES—1-30 (Tinted paper). 


bracket details ert: 
bulkhead, centre line 12 
bulkheads, transverse 11 
class to be assigned... — 


decks ens dest 0 
electric lighting ... 28 
expansion trunks ... 13 
general on se 
hatchways ... scons 


longitudinals, bottom 5 
as Geo. ce 


2 increased 
spacing of... see Se 


longitudinals, side ... 6 


oil fuel for ship’s use 
in summer tanks... 15 


progressive survey — 
of oil tanks 


pumpingarrangements 21 


» Tiveting ote douls 
», Shell plating... sien gh 
» Structural arrange- 
ments outside oil 
compartments ... 17 
» surveys, periodical ... 24 
» testing of canta 
ments one cae eal 
» transverses, bottom... 2 
9 e deck ... 4 
“= as S16 vas oo 
» Ventilation ... ae 28 
» workmanship oon ae 
Pillars—Tasues 14, 15 and 15a, 
closely spaced... a Fre ij 


” 


” 


arranged for shifting 
boards... we 26 


girders at head wv 1G 
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Section. 

Pillars, closely spaced, in way of ss ae 
structures .. 16 
re : made of cic tans takes 16 
af J riveting of tal lB 
‘, 2 stiffening under bode 16 
» cruiser sterns . 24 
» in machinery space 16 
» quarter in deep tanks 19 
» Where increased spacing 14 
» Widely spaced 16 

> » doubling plates eae 
heels 3 16 
* » in ’tween decks 16 
ne »» numeral for 16 
"3 »  Tiveting of 16 
3 », stiffening under heels... 16 
a » tensile strength of 16 
3 », Wherechilledmeatcarried 16 
Pipes for oil fuel, and testing of ... 20 
»» protection in holds and bunkers ... 29 

» steam, feed air and oil pressure, 
quality and testing of steel for... 15 
», through coal bunkers 6 
Pipe system 34 
Pipe tunnel 18 
Plans, submission of, for ships .. gf 
“4 z for Heavy oil engines 2 
- ‘, Ice Navigation 40 
cf 3 pumping arrangements 34 

% fs for steam engines and 
boilers si oe 
a ~ refrigerating machinery 1 
Poops (see Superstructures, detached)... 22 
Ports, freeing 29 
Press Boilers, survey of ... 
Pressure Gauges of boilers 18 
sien MENS). 20 
Progressive Survey of Oil Tanks 94 
Proportions, depth to be used for 3 
es limits 2 
Protection of Pipes in holds and sietities 29 
Proving Establishments, list of _ 
Pumping Arrangements 34 
! electric propulsion 5 
m heavy oil engines fi 

for oil fuel installations, 
submission of 20 
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Pumps, 
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Section. 


for vessels 
intended to veo 


petroleum in bulk.. 

8 petrol and pari 
engines 

” steam engines ... 

J submission of plans for 
approval ac 


bilge and general service 
pressure, control of motive power 
feed svi 

hand for sailing retin Re 
non-flooding arrangements 


separate power, 
suction 4 


water circulating 


Punches and dies... 


Quadrant ... 


R. 
Raised Quarter Decks : 
sf break bulkhead 
- deck plating ... 
- numerals 
9d strengthening at uieale 


Recess, 


” 


in bulkheads in boiler room 
tunnel 


Records in Register Book, Heavy ait 


engines 

machinery and issilere Ea 

refrigerating machinery 

surveys during construction, hull 
- > machinery 
" special periodical 


Reductions of Scantlings at Ends 
Refrigerating Machinery and Appliances 


access plugs 

brine cooling systems 

cargo battens ose 

classification and certifi- 
cates... tee 

coal bunker fralktieade oes 

cooling tests 

draining arrangements ... 


21 


10 


direct bilge | 4 
See evs 34 
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38 


33 


qo co Go ee 
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Section. 
Refrigerating Machinery and Augispes 
fees 6 
= hydraulic and ollier Seabs 2 
mA insulation ous 
Fe + protection of ... 3 
* motive power 2 
. periodical surveys 5 
a complete... 5 
¥ loading port 5 
x4 be modified... 5 
“ power of machinery e. & 
Pr protection of pipes 3 
me record of survey «:- 5 
a repairs or renewals 5 
Pe spare gear 4 
< sounding pipes 3 
% submission of plans 1 
rs thermometer tubes 3 
= ventilation of brine cooling 
and return tanks 3 
+ », of openbrine tank 
compartments... 3 
3 watertight bulkhead fittings 3 
Register Book, subscriptions . 8-5 
ay supplements 6 
Repai tice to be given in writing ie 
pairs, notice g writing) 19 
» required, appeal — 23 
», Surveys . ; . 10 
» supervised by surveyors... | F 
Reports, access to 19 
re copies of 19 
Reversed frames 6 
i double in machinery space a 
Rigging—Tasuus 48 and 51. 
» for steamers and sailing ships... 36 
iy tests for... 14 
Riveting—Tas Les 88 to 40. 
i> asf ius bes 30 
i, deck girders 16 
: deep tanks 19 
, fore end of bottom ll 
is general regulations relating to... 88 
a “long ” superstructures 22 
“4 oil and fuel bunkers 20 
3 oil fuel compartments ... 20 
os pillars, closely spaced eda i 
* » under watertight flats ... 16 
a » Widely spaced 16 
» punching of holes in frames 6 
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Section. 
Riveting, rudders... 5 
‘, shaft tunnels 18 
a “short ” erections 22 
i watertight bulkheads 17 
with increased frame spacing ... 14 
Rivets, beam knees 15 
» brackets at ends of pene 16 
¢ » web frames to beams 7 
» deck girders 16 
» form of us 30 
» half beams to coaming phates 15 
», heads and points... is Sprihiiit: 
», holes, at turn of bilge in frames... 38 
: , removal of burr 38 
5 » unfair : 38 
5, number in shell chocks ... 30 
», pillar heads and heels 16 
» Size and spacing of 30 
,, seams of shell plating os 
» spacing, deep tanks 19 
» Spacing, forward of 4 length 11 
és - frames to floors... 6 
s = in after peak 380 
a a in frames generally 30 
x = pillars, tubular.. «at $28 
a . pillars, angle or obiaisiet 16 
& » oil fuel bunkers 20 
_ # of rows of 30 
4 a stem and stern frame ... 30 
,, tank side brackets 10 
» tests for ... 6 
» Ventilator coamings 26 
» Web frames ‘i 7 
Rope, flexible steel wire and tests 14 
Rudders—Tasues 41 to 44. 
” y) 
ec couplings 5 
ats keyways at arms 5 
" mainpiece 5 
Ps material 5 
“i pintles ... 5 
i riveting 5 
- stops 33 
* tugs 37 
x vessels navigating in ice 40 
Rule, date of operation of a new... 16 
Rules, items not particularly specified in 41 
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Safety Valves of Boilers 

Sailing Vessels ... 

Sanitary Discharges 

Savealls at furnace mouths 

Scantling Numerals 

Scarph, decks at raised quarter deck 

Screw Shafts, diameters for heavy oil 
engines (single acting) 

a diameters for heavy oil 

engines (double acting) 


or diameters for petrol and 
paraffin engines 

= diameters for 
engines ae 

¥. diameters for — vessels 
navigating in ice 

Re liners 


~ periodical Saemecom 
petrol and paraffin and 
heavy oil engines 


_ periodical examinations 
steam engines - 
8 tapering off at forward end 


Scum Pipes, copper 
Scuppers ... 
i storm valves 


Scuttles, escape . 
< flush, to ‘bunkers 


i in topsides - 
Sea Cocks and Valves, method ee securing 
3 ee position of 
Sea Connections, method of securing 
Seams of Plating—Tas LE 39. 
- in masts of sailing vessels 
sé = steamers 
ai oil fuel bunkers 
» of “long” bridges 
ss “short” superstructures 
‘3 shell plating forward of 4 length 
as tank top plating in way of oil fuel 
Service Tanks of large capacity 
Shaft Tunnels (sce Tunnels, shaft). 
Shafting, diameters for heavy oil engines 
(single acting) .. 
» diameters for heavy oil engines 
(double acting) = 
» diameters for petrol and paraffin 
engines ... x 
.. diameters for steam recipro- 
cating engines . 
, diameters for steam recipro- 


cating engines combined with 
exhaust steam turbines 


steam 
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Shafting, diameters for steam turbine 
engines and electric pro- 


pelling motors a8 rei 
- of steam engines, rules for 
ss materials an oa ee Bb 
x special high tensile steel 1 : 


Sheaves for leading blocks “a4 eee he 
Sheerstrake, increase at break of raised 


quarter deck.. nec acs Pg iy 
Sheerstrakes, increase at ends of super- 

structures... see ae 

Shell Plating —TasBLes 18 Be 19. 

7 Oe ee ae 

+ — of nike al arth? 

3 bulwarks ... bas os LE 

m caulking of... bs a. 2 

= cruiser sterns or ges ion 

. increase at breaks ... | f 
ze increased in vessels naviga- 

ting in ice ap ant 40 

:. liners at oat doe D 

= openings in topsides vans Le 

, with increased frame spacing 14 

5 shift of butts a ven bh a 

(. thickness of saa \ y 

Side Stringers (see Panting Arrangements). 

Skylights, engine room ... es ees. 

Smith Work for masts, spars and rigging 36 

Smoke Box Doors rae sie 20 
Smoke Tubes, quality and sage of steel 

for oy a 1 bi) 

Sounding Pipes, pumping asrongeaitantie 34 

5 to oil fuel compartments 20 

Spare Gear, electric propelling machinery 12 

a electrical equipment vee 18 

» heavy oil engines... ee 

4 refrigerating machinery... 4 

- steam reciprocating engines 37 

+ steam turbine engines a Bi 

Special Periodical Surveys’... 7% 


Special Quality Steel for Boilers —! 
forgings FP; 
shipbuilding ... 7 


” ” 


” ” 


Special Survey, heavy oil engines ee 
i. during construction of {| — 
ships and machinery... | — 
a petrol and paraffin engines 1 
Ps steam engines, boilers and 
Press Boilers ... we DB 
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Specifications for propelling machinery... 
refrigerating —,, 
Spttiigs to Steering Gear 
Standard Sections 
,», test pieces 
Steam Heating Coils and tests for 


Steam Pipes, annealing of 
% copper 
7" drainage of .. 
Pa lap welded . 


provision for, expansion ead 
contraction of * 


riveted 
welding of ... 


- wrought iron and steel 
Steam Reciprocating Engines . 
as shafts of 
“ combined with 


exhauststeam 
turbines 


Steam Turbine Engines and Electric Pro- 

pelling Motors (see Turbine engines) 
Steel, freedom from defects 

,, ingot, soft open hearth 

,, not produced where rolled 

» process of manufacture 

»» quality and testing of 

,, _ testing and inspection of ... 
Steel Pipes, wrought : 
annealing of .. 


3. dimensions of feed aid 
steam pipes 


hydraulic testing of 
feed and steam pipes 


Fe welding of 
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LLOYD’S REGISTER OF SHIPPING. 


COMMITTEES OF LLOYD'S REGISTER. 


Lists of the Committee of Management and Technical Committee are printed below. 
In addition, there are :— 
Branch Committees at Liverpool and Glasgow; and 
National Committees in America, France, Sweden, Holland, Denmark and Japan. 
A Joint Aviation Advisory Committee of Lloyd’s Register and the British Corporation Register has 
also been formed. 
An Agreement, which came into operation on the Ist April, 1922, was arrived at between the 
Registro Italiano and Lloyd's Register, with the object of facilitating the classification of vessels with both 
Societies in the interests of Shipowners, Shipbuilders and Underwriters. 


COMMITTEE OF MANAGEMENT, 1984-1935, 


Sir 8. George Hiaerns, C.B.E., Chairman. 
Artuur L. SrurGe, Deputy-Chairman and Treasurer. 
J. Howard GLover, Chairman of the Sub-Committees of Classification. 


MEMBERS ELECTED IN LONDON. 


Sm Freperick ©. ALLEN, Bart. I. C. GuppEs. J. HerRBERT SCRUTTON. 
Sir Kennetu 8. ANDERSON, Bart., R. Haun. G. G. SHARMAN. 

K.C.M.G. Percy HARGREAVES. The Hon. ALEXANDER SHAW. 
Sir Percy E. Bares, Bart., G.B.E. L. C. Harris. A. B. Stewart. 
The Rt. Hon. Viscount BraRsTED. Str Joun Henry Luscombe. Sm F. Vernon Tuomson, K.B.E. 
L. H. Bonron. W. J. McAnisrer. R. M. K. TurnBULu. 
Sm Grorce McLaren Brown, K.B.E. Str Percy G. MacKinnon. G. H. Vauentine, O.B.E. 
Ropert Corry. P. H. MarrHews. The Hon. A. Morron Weir. 
Pure D’AMBRUMENIL. Sir James Mruus, K.C.M.G. A. J. WHITTALL. 
The Rt. Hon. Lorp Esspnpon. A. R. Mounrain, FREDERICK J. WOLFE. 
BE. J. Lh. FIss. BasiL SANDERSON. 


Nevitte Drxey, Chairman of Lloyd's. 
Capr. Winu1am Davies, Chairman of the London General Shipowners’ Society. 
H. T. Russeti Ross, Chairman of the Institute of London Underwriters. 


MEMBERS ELECTED AT 


LIVERPOOL. 


H. H. Srirr, Chairman of Liverpool Committee. 


si Freperick C. Bowrinc, Deputy-Chairman of Liverpool 
Committee. 


N. B. Barnes. 

Str AurreD Boots, Bart. 
Ernest Cook. 

Sypngy D. GRUNDY. 


W. W. Harris. 
Oscar PRENTICE. 
Ernest B. RoypDEn. 
RicHARD WILLIAMSON. 


ABERDEEN—GzorGe Hat. 
BELFAST—Henry P. Harnanp. 
BRISTOL—Cuartes L. Hm. 


FREDERICK JONES. 
CARDIFF—} Sirk WiLiram SEAGER. 
DUNDEE—Smm Crarces 0. Barris, K.B.E., M.P. 


Sir Winniam Gray, Bart. 
HARTLEP 0oL— | Sm Joun H. Ropner, Bart. 


THE PRINCIPAL OUTPORTS. 


GLASGOW. 
GeorGE Jackson, Chairman of Glasgow Committee. 
James SHEARER, Deputy-Chairman of Glasgow Committee. 


Ton R. Harrison. 

CHARLES DONALDSON. Sm FREDERICK N. 

R. J. DuNwop. Henperson, K.B.E. 
CuarRLes G. FuLron. | Ww. F. RoBERTSON. 


JoHN DENHOLM. 


HULL—W. Fenton. 
LEITH—Wrturam THOMSON. 


R. Minpanke HUDSON. 
SUNDERLAND— | Masor R. Norman THOMPSON. 


TEES PORTS AND WHITBY—Sm Joun H. Harrowine. 
R. 8. DeLee, 
ni The Rt. Hon. Lord Kirktey. 
TYNE DISTRICT—4 gi. Anruur M. SurHeRLAND, Bart., 
K.B.E. 


SHIPBUILDERS AND ENGINEERS. 


Sir Toomas Benn, K.B.E., of Messrs. John Brown & Co., Ld., 
Clydebank, Glasgow. 

James Brown, ©.B.E., of Messrs. Scotts’ Shipbuilding & 
Engineering Co., Ld., Greenock. 

CoMMANDER Sir CHartes W. Craven, O.B.E., R.N., of Messrs. 
Vickers-Armstrongs, Ld., Newcastle-on-Tyne and Barrow-in- 
Furness. 

Sir Grorar B. Hunter, K.B.E., D.Sc., of Messrs. Swan, Hunter, 
& Wigham Richardson, Ld., Wallsend-on-Tyne, and The 
Wallsend Slipway & Engineering Co., Ld., Wallsend-on-Tyne. 


Srp ALEXANDER M, Kennepy, of The Fairfield Shipbuilding & 
Engineering Co., Ld., Govan, Glasgow ; and Messrs. William 
Doxford & Sons, Ld., Sunderland. 


Sir James Liracow, Bart., of Messrs. Lithgows, Ld., Port 
Glasgow. 


Launceor E. Sarr, 0.B.E., of Messrs. Smith’s Dock Co., Ld., 
North Shields. 


CHAIRMEN OF NATIONAL COMMITTEES ABROAD (Hz Officio). 


Wm. H. McGurr, Chairman of the American Committee. 

Grorars Purmippar, Chairman of the French Committee. 

Huco Hammar, D.Eng., Chairman of the Swedish Com- 
mittee. 


| J. Rypperpa Wrerpsma, Chairman of the Holland Committee. 
| Consun-GENERAL JOHAN Hansen, Chairman of the Danish 


Committee. 
K. Hort, Chairman of the Japan Committee. 


BANKERS :— 
Nationa ProvinoraL Bank Lp. 


CHIEF SHIP SURVEYOR. 
James Montaomerig, D.Sc. 


SECRETARY. 
Smr ANDREW SCOTT. 


CHIEF ENGINEER SURVEYOR. 
8. F. Dorgy, D.Sc., M.Inst.C.B. 


ASSISTANT SECRETARY. 
Matcoum K. Scorr. 


No. 71, Fenchurch Street, London, E.C.3. 


XXXi 


TECHNICAL COMMITTEE. 


MEMBERS ELECTED TO SERVE ON THE TECHNICAL COMMITTEE AS REPRESENTATIVES OF SHIPBUILDERS, 
ENGINEERS, STEEL MAKERS, AND OTHERS. 


ELECTED BY THE INSTITUTION OF NAVAL ARCHITECTS: 


JAMES CALLANDER. A. J. CAMPBELL. Engineer Vice-Admiral Sir Rosert B. Drxon, K.C.B., D.Eng. 
Sm ALEXANDER M. Kennepy. 


ELECTED BY THE NORTH-EAST COAST INSTITUTION OF ENGINEERS AND SHIPBUILDERS: 
JouN T. Batry. Maurice 8. Gres, C.B.E. Tuomas 8. SHORT. G. F. Tweepy, 0.B.E. 


ELECTED BY THE INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND: 
A. J. Henpiy, O.B.E. 8. J. Picort. 8. B. Rausron. F. E. Reppack. 


ELECTED BY THE IRON AND STEEL INSTITUTE: 
Joun Craic, C.B.E. J. 8. Hones. 


ELECTED BY THE ENGLISH AND SCOTTISH FORGEMASTERS’ ASSOCIATION : 
GrorGE H. STEPHENSON. 


ELECTED BY THE FEDERATED FORGEMASTERS: 
A. J. GRANT. 


ELECTED BY THE HONOURABLE COMPANY OF MASTER MARINERS: 
Captain J. W. Harris, R.N.R. 


ELECTED BY THE INSTITUTE OF MARINE ENGINEERS: 
Sterry B. Freeman, C.B.E., M.Eng. 


ELECTED BY THE SOCIETY OF CONSULTING MARINE ENGINEERS AND SHIP SURVEYORS: 
Smr J. Forrescur FLANNERY, Bart. 


) ELECTED BY THE COMMITTEE OF LLOYD’S REGISTER: 
Sm Josepx W. IsHerwoop, Bart. Sm Honperry Mensrortu, K.C.B., C.B.E. Col. A. P. Pyne. 


ELECTED BY THE NATIONAL COMMITTEES OF LLOYD’S REGISTER ABROAD: 


One by the American Committee. 
One by the French Committee. 
One by the Swedish Committee. 
One by the Holland Committee. 
One by the Danish Committee. 
One by the Japan Committee. 


LLOYD’S REGISTER OF 


SHIPPING. 


OFFICES—GREAT BRITAIN AND IRELAND. 


The SURVEYORS at the following ports are EXCLUSIVELY the OFFICERS of the SOCIETY, 
and are not permitted to engage in any other business or employment whatsoever. 


PORT. 


ADDRESS. 


TELEGRAPHIC ADDRESS AND 
TELEPHONE NUMBER. 


Lonpon, including Shoreham, Newhaven, Rye, 
Deal, Ramsgate and Margate. 


Sub-districts of Ipswich, Lowestoft and 
Yarmouth. 


ABERDEEN, with Banff, Peterhead, Fraserburgh 
and Orkney Islands. 

Barrow, with Ulverston, Whitehaven, Workington 
and Maryport. 

Barry. 


BELFAST. 


Bristou, with Gloucester, Bridgwater and Sharp- 


ness. 
CarpirF, with Appledore, Bideford and adjacent 
ports. 
*Dover. 
DUBLIN. 


Dunpexg, with Arbroath, Montrose and Perth. 


Fatmouta, with all ports on the coast between 
Looe and Padstow, including Fowey, 
Helston, Porthleven, Penzance, St. 
Ives, Hayle, Portreathand Newquay; 
also the Scilly Islands. 

FLEETWOOD (see Liverpool). 

Guasaow, with the North Bank of the Clyde from 
Dumbarton ; Renfrew, Paisley, Ports 
on the Coast from Largs to Stranraer, 
also Annan, Oban, Alloa, Grange- 
mouth and Bo'ness. 

GREENOCK AND Port Guasaow, with Campbel- 
town and Rothesay. 

GrimsBy AND Boston, with Immingham, Gains- 
borough and Newark. 


71, Fenchurch Street, London, E.C.3. 


85, Constable Road, Ipswich. 


OUTPORTS. 

184, Regent Quay. 

Ramsden Square. 

Dock Chambers, Barry Dock. 

97 & 98, Scottish Provident Institution Buildings, 
Donegall Square West. 

49, Queen Square. 

Empire House, Mount Stuart Square. 

Southern Railway Marine Factory, Snargate 
Street. 

9, Eden Quay. 

Maritime Buildings, East Dock Street. 


3, Market Street. 


95, Bothwell Street, Glasgow, C.2. 


Commercial Bank Buildings, 14, Cross-shore 
Street, Greenock. 
Bank Chambers, 2, Freeman Street, Grimsby. 


Telegrams: Committee, Fen, London. 

Cablegrams: Committee, London. 

Nos. Royal 0811, 0812, 0813, 0814, 0815 
& 5252. 

No, 2836, 


Lloyd’s Register. 
No. 141. 

Lloyd’s Register. 
No. 441. 

Lloyd’s Register. 
No. 184. 

Lloyd’s Register. 
No. 2103. 

Lloyd’s Register. 
No. 23578. 
Register. 

Nos. 7553 & 7554. 
McQueen, clo Foremost. 
No. 800, Ext. 67. 
Register. 

No. 44222. 
Lloyd’s Register. 
No. 2628. 

Lloyd’s Register. 
No. 32. 


Register. 
No. 6490 Central (4 lines). 


Lloyd’s Register. 
No. 295. 


Lloyd's Register. 
No. 3156. 


* Not an Exclusive Officer of Lloyd’s Register. 


OFFICES—continued. 


PORT. 


XXxili 


ADDRESS. 


TELEGRAPHIC ADDRESS AND 


TELEPHONE NUMBER. 


HARTLEPOOL AND West HARTLEPOOL. 


Huu, with Beverley, Hessle, Goole, New Holland 
and Selby. 
LeitH, and ports in the Firth of Forth, with 
Berwick-upon-Tweed. 
LrverpPoon, with all ports from Lancaster to 
Portmadoc and Barmouth; also the 
Isle of Anglesey and the Isle of Man. 
Sub-Office at Fleetwood (including 


Preston, Glasson Dock and Lytham). | 


MANCHESTER, with Partington, Stoke and inter- 
vening district. 

MIDDLESBROUGH, with Stockton, 
Scarborough. 


Whitby and 


*MILFORD Haven, with Pembroke and Tenby, and | 
a district extending as far as New | 


Quay, inclusive, 
NEWCASTLE-ON-TYNE, with North and South 
Shields; also Blyth and Warkworth 
Harbour. 
Newrort, Mon., and Lydney. 


PLYMOUTH. 


SHEFFIELD, with Birmingham, Leeds and 
district. 

SoutHamptTon, and South Coast from Little- 
hampton to Bridport, inclusive, also 
the Isle of Wight and the Channel 
Islands. 


SUNDERLAND AND SEAHAM. 


SwansEa, with Llanelly, Neath and Port Talbot. 


| 
| 


47, Church Street, West Hartlepool. 
Ocean Chambers, Lowgate. 
Royal Bank Buildings, 28, Constitution Street. 


201, Tower Building, Liverpool, 3. 


9, Fish Trade Buildings. 

Union Bank Chambers, 230, Chapel Street, 
Salford, 3, Manchester. 

Lloyd’s Bank Chambers, Albert Road. 

5, Hamilton ‘Terrace. 

Collingwood Buildings, Collingwood Street, New- 
castle-on-Tyne, 1. 

Midland Bank Chambers, Bridge Street. 

Prudential Buildings, George Street. 


Orchard Chambers, Church Street, Sheffield, 1. 


31-32, Oxford Street. 


55, Fawcett Street, Sunderland. 


Letricheux Buildings, Adelaide Street. 


Lloyd’s Register. 

No. West Hartlepool 2432. 
Lloyd's Register. 

Nos. 36873 (2 lines). 

Lloyd’s Register. 

No. 506. 

Register. 

Nos. Central 5280, 5281 & 5282. 


No. 730. 


Lloydreg. 
No. Blackfriars 8900. 


| Lloyd’s Register. 
| No. 4288. 


No. 214. 


Register. 
No. 21391 (3 lines). 


Lloyd's Register. 


No. 3008. 
Lloyd’s Register. 
No. 131. 


| Lloyd’s Register. 


No. 24603. 
Lloyd's Register. 
No. 3923. 


Lloyd's Register. 
No. 3973. 

Lloyd's Register. 
No. Swansea 3860. 


* Not an Exclusive Officer of Lloyd’s Register. 
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OFFIGES—UNITED STATES OF AMERICA. 


The SURVEYORS at the following ports, excepting in the cases marked*, are EXCLUSIVELY 
the OFFICERS of the SOCIETY, and are not permitted to engage in any other business 
or employment whatsoever. 


TELEGRAPHIC ADDRESS AND 
PORE ADDRESS. TELEPHONE NUMBER. 


New York. 17, Battery Place. Nymdible. 
Nos. Whitehall 0220, 0221, 0222, & 
0223. 
Bartimore, Mp. 1221-22, Munsey Building. Surveyor. 
No. Plaza 0736. 
*Boston, Mass., including Providence, R.I., and | Rooms 926-927, 131, State Street. Surveyor. 
Bath, and Portland, Maine. | No. Hubbard 8674. 
*CLEVELAND, Ou10, including Lorain, Ashtabula, | Room 806, Rockefeller Building. Lloyds. 
and Columbus, and Chicago, Ill. No. Main 3910. 
*QALVESTON, TEXAS, including Houston, Beaumont, | 1723, 27th Street. Register. 
Port Arthur, Orange, and Corpus | No. 8791. 
Christi, Texas, and Lake Charles, La. 
* JACKSONVILLE, Fua., including Charleston, S.C., | Blum Building. Hubol. 


Savannah, Ga., Miami, Key West 
and Tampa, Fla. 


Los ANGELES, CAL., including Long Beach and | 524, West Sixth Street, San Pedro, Cal. Lloyds. 
San Diego. No. San Pedro 352. 
Mopite, ALA., including Pensacola, Fla. Rooms 815 & 816, Merchants’ National Bank 
Building. 
*New Orveans, La. 2027, Milan Street. Retsiger. 
No. Jackson 2490. 
*Nuewport News, VA., including Norfolk and | C. & O. Terminal Building. Register. 
Richmond, Va., and Wilmington, No. 907. 
Ge 
PHILADELPHIA, Pa. Room 901, 1600, Arch Street. Surveyors. 


No. Rittenhouse 1516. 
*PrrTsBURGH, Pa. 13138, Esplanade Street. 
No. Fairfax 9270. 
*PoRrTLAND, OREGON, including both shores of the | Railway Exchange Building, Stark & Fourth | Register. 


Columbia River and all ports in Street. No. Atwater 3986. 
Oregon. 
San Francisco, Ca. Matson Building, 215, Market Street. Freeboard. 
| No. Douglas 0823. 
*SeaTTie, Wasu., with Tacoma, Bellingham, | 1288, Dexter Horton Building. Lloyds. 
Grays Harbour and all ports in | No. Elliott 8118. 


Washington Territory; not including 
the Washington shore of the Columbia 
River. 
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OFFICES—OTHER PORTS ABROAD. 


The SURVEYORS at the following ports, excepting in the cases marked*, are EXCLUSIVELY 
the OFFICERS of the SOCIETY, and are not permitted to engage in any other business 


or employment whatsoever, 


PORT, 


*REYKJAVIK. 


*Riga. 


* TALLINN. 


BERGEN. 


Oso, with a district extending from Halden to 
Lindesnes. 


GOTHENBURG, with a district extending from 
Strimstad to Falkenberg and from 
Vestervik to Kalmar, inclusive. 

Hetsinapore, with a district extending from 
Halmstad to Landskrona, inclusive. 

Mami, with a district extending from Malmé to 
Carlskrona, inclusive. 

STocKHOLM, with a district including Gefle and 
Norrkiping, with intermediate ports, 
and also Wisby. 


* HELSINGFORS, 
Mr. Ossian Tybeck 
Mr. K, E. Eklund 


COPENHAGEN, 


GDYNIA. 


ADDRESS. 


TELEGRAPHIC ADDRESS AND 
TELEPHONE NUMBER. 


ICELAND. 
P.O. Box 398. 
LATVIA. 


Jurniecibas Departaments. 


ESTONIA. 


Kurni 16, Némme, Estonia. 


NORWAY. 
Nordenfjeldskes Bygning 1, Slotsgate. 
Toldbodgaten 20. 


SWEDEN. 


Brostrémia, Packhusplatsen 6. 


Kungsgatan 8. 
Skeppsbron 3. 


Slussplan 9". 


FINLAND, 


Sjofartsstyrelsen. 
Petersgaten 2. 


DENMARK. 


Skt. Annz Plads 28', Copenhagen, K. 


POLAND. 
Gmach Zegluga Polska 8.A. 


Jessen. 


Ozols c/o Jurdeps. 


Gerretz, MerejOudude Staap, Tallinn. 


Surveyor. 
No, 0254. 


| Surveyor. 


No. 21765. 


Surveyor. 
Nos. 70280 & 70281. 


Surveyor. 

No. 594. 
Register. 

No. 21871. 
Lloyds Register. 


No. 10 41 61. 


Surveyor. 


Engineer. 
No. 5760. 


Register. 
No. 16 43. 
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PORT. 


DaNziG. 


Hampura, with the River Elbe, Liibeck, Rostock, 
and parts in Schleswig-Holstein 
and Mecklenburg. 

AUGSBURG. 


Bremen, with Bremerhaven, Emden and sur- 
rounding ports. 
DUssELDORF. 


ELBING. 

KONIGSBERG. 

Srerrin, with Swinemiinde, Stralsund and 
neighbouring ports ; also Berlin and 
vicinity. 


AmsTERDAM, including Leiden and inclusive of 
all ports north of the rivers Rhine 
and Lek. 

RorrerDamM, with Zeeland, and including rivers 
Rhine, Lek, Holland Yssel, and also 
south of these rivers. 


ANTWERP, including all places in Belgium and 
the Dutch port Terneuzen. 


PaRIs. 


Borpeaux, with a district including La Rochelle, 
Bayonne and intermediate ports. 
* BOULOGNE-SUR-MER. 


*BREST. 
Dunkirk, with Calais and Gravelines. 


Havre, with a district including Barfleur, 
Fécamp, and Caen. 

Marsemirs, and all French ports on the 
Mediterranean. 

*Merz, with a district including Alsace and 

Lorraine. 

Nanres, with all ports on the coast between Brest 
(not including that port) and Sables 
@ Olonnes. 


ADDRESS. 


DANZIG. 


Surveyor resident at Gdynia. 


GERMANY. 


Steinhoeft 3. 


Horbrotstrasse 6. 
8, Wilhadistrasse. 
Engerstrasse 13. 
Surveyor resident at Gdynia. 
Surveyor resident at Gdynia. 
Bollwerk 4/5, 

HOLLAND. 


Prins Hendrikkade 86. 


Willemskade 11b; Post Box 701. 


BELGIUM. 


Mersey House, Quai de Rouen 1. 


FRANCE, 


80, Boulevard Haussmann, Paris 8. 


TELEGRAPHIC ADDRESS AND 
TELEPHONE NUMBER. 


Lloyd’s Register, Steinhoeft, Hamburg. 
No. 36 42 35. 


Sdrowok, Horbrotstrasse 6. 

No. 1801. 

Lloyd’s Register, Wilhadistr. 
No. Domsheide 20588. 

Lloyd’s Surveyors, Engerstrasse. 
No. 60313. 


No. 28522. 


Lloyd’s Register. 
No. 43895. 


Lloyd's Register. 
Nos. 50615 & 52209. 


Register. 
No. 209.40. 


Lloydreg. 
No. Europe 37-88. 


(Communications should be addressed to Mr. Jean Tajxil.) 


4, rue Lafayette. 

26, Rue Belvalette. 
Guipavas, Finistére. 

14, Place de l’Yser. 

188, rue Victor Hugo. 

8, rue de la République. 
21, Avenue Maréchal Foch. 


47, Quai de la Fosse. 


Register. 
No. 49-13. 
Masset, Rue Belvalette. 
No. 12-33. 


Lloydreg. 

No. 947. 

Lloyd's Register. 
No. 42.15. 
Lloydreg. 

No. Colbert 3093. 
Lloydreg. 


No. 111-65. 


OFFICES—continued. 


XXXVli 


PORT. 


Roven, with a district including Dieppe. 


*Sr. Errenne, Creusot and district. 


WINTERTHUR. 


BARCELONA. 


BriuBao, with a district including Vigo, Ferrol 
and Corunna. 
*Capiz, with a district including Seville, Huelva, 
Malaga and Almeria. 
VALENCIA. 


LISBON. 


*GIBRALTAR, with a district including Tangier, 
Ceuta, Tetuan (Rio Martin), Melilla 
and Villa Sanjurjo. 


* ANCONA. 
FIUME. 


GENOA. 


*Lueauorn, with district from Spezia (not including 
that port) to Civita- Vecchia. 
Messina (see NAPLES). 
*Napies, including Terni and Palermo. 


* Sub-Office at Messina for the ports of 
Messina, Syracuse and Catania. 
TRIESTE, with Pola and the Coast North of Pola ; 
also Venice. 


SPLIT. 
SUSAK. 


PRAGUE. 


ADDRESS. 


TELEGRAPHIC ADDRESS AND 
TELEPHONE NUMBER. 


FRANCE—continued. 
14, rue de Fontenelle. 


25 bis, Boulevard Jules-Janin, St. Etienne 


(Loire). 


SWITZERLAND. 


1, Anton Graffstrasse. 


SPAIN anp PORTUGAL. 
Paseo de Colon 11. 
Calle de Ibafiez de Bilbao No. 22; Apartado de 
Correos No. 286. 
Hotel de Francia. 


Paseo Caro, 15, Grao- Valencia. 


P. Duque da Terceira, 24-2°. 


GIBRALTAR. 
Waterport. 


ITALY. 


Via Fazioli. 
Piazza Dante 1™. 


Piazza Cavour 35, Genoa III. 


Via Ricasoli 22. 


Via A. Depretis 31, Naples 176. 
Pace, Messina. 


Via Mazzini 9, Trieste III; Casella postale No. 2. 


YUGOSLAVIA. 


Wilsonova Obala 25, Split, Yugoslavia. 
Tomislavova Ulice 4/11. 


CZECHO-SLOVAKIA. 
Starodruziniku 2, Prague XIX. 


Lloydreg. 
No. 356.89. 
No. 61-51. 


Surveyors. 
No. 15502. 
Register. 

No. 16139. 


Surveyors, Grao-Valencia. 
No. 31831. 

Register. 

No. 24218. 


Repsalve. 
No. 257 Automatic. 


Gustavo Badia, Ancona. 
Register. 

No. 867. 

Surveyors. 

Aut. Telephone No. 22.862. 
Antonio Gori. 


Surveyors. 
Aut. Telephone No. 20-926. 
Bottari-Pace. 

No. 4-52. 

Register. 

Aut. Telephone No, 44-20. 


Register. 
Register. 


Surveyor. 
No. 716-16. 
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PORT. 


Vienna, Steel testing, etc., in Austria, Hungary, 
Poland, German Upper Silesia, 
Czecho Slovakia at and East of 
railway line Bohumin-Breclav, and 
also including Czecho Silesia. 


*MALTA. 


PirazuUs AND SYRA. 


IstanpuL, including the Bosphorus, Sea of 
Marmora, and the Dardanelles 
(Canakkale). 


*BRAILA. 


Hatirax, N.S. 


MontTREAL AND QUEBEC, with a district in- 
cluding the River St. Lawrence. 
*Sr. Jonn, N.B. 


*Toronto, Onv., with a district including all 
ports on the Canadian side of the 
Great Lakes from Kingston, Ont., 
to Port Arthur, Ont., inclusive. 

Vancouver, B.C., including Victoria, Vancouver 
Tsland, and all ports in British 
Columbia. 


Sr. JoHNS. 


BABoa, with a district including all ports in the 


Panama Canal Zone. 


Curacao, including Aruba. 


* KINGSTON (JAMAICA). 


ADDRESS. 


AUSTRIA. 


Starhemberggasse No. 39™, Kolschitzkyhof, 
Vienna IV/2. 


MALTA. 
P.O. Box 83. 

GREECE. 
61, Odos Notara, Pirsus. 


TURKEY. 
Hovaghimian Han, Nos. 27-28, 3rd Floor, Galata. 


ROUMANIA. 


J. Corbu, Esq., Surveyor to Lloyd’s Register, 
Braila. 


CANADA. 
37, Furness Withy Building. 
208, Lake of the Woods Building. 
C. E. Dalton, 


St. John, 
223, Arlington Avenue, Toronto, 10. 


1319, Marine Building. 
NEWFOUNDLAND. 
Public Works Building. 


PANAMA CANAL ZONE. 
218, Pacific Terminal Building ; P.O. Box 304. 


DUTCH WEST INDIES. 
Handelskade, 2, Willemstad ; P.O. Box 169. 


BRITISH WEST INDIES. 
Royal Mail Building, Port Royal Street. 


Esq., Surveyor to Lloyd’s Register, 
ni. | 


| 


. — — ——— 


TELEGRAPHIC ADDRESS AND 
TELEPHONE NUMBER. 


Surveyor. 
No. U. 40-4-79. 


Seaworthy. 


Register. 
No. 40-664. 


Register. 


Jack Corbu. 


Lloyd, Halifax, N.S. 
No. B 7506. 
Register. 

No. Main 7017. 
Dalton. 


No. Melrose 3888. 


Registrar. 
No. Seymour 2022. 


Surveyor. 


Register. 
No. 1831. 


Register. 


Edwat, Jamaica. 
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OFFICES—continued. 
| TELEGRAPHIC ADDRESS AND 
PORT. ADDRESS. | TELEPHONE NUMBER. 
CUBA. | 
*HAVANA, San Pedro 4 (Altos), Apartado 848. Holmes, Eureka, Havana. 


*BanIA BLANCA. 


=BuENOS AYRES AND Rosario, ALSO MOonTE 


VIDEO. 


*GEORGETOWN, DEMERARA. 


*MAGALLANES, CHILI. 
*RIO DE JANEIRO. 


*TALCAHUANO, CHILI, with a district extending 
from Talca in the north to Chiloe 
in the south. 


* VALPARAISO. 


* ALGIERS. 


* ADEN. 
* ALEXANDRIA. 


*Port Sarp. 


*CapE Town. 

*Kasr LONDON. 

*Port ELIZABETH. 
Porr NATAL. 


*MAURITIUS. 


*BANGKOK. 
Bompay. 


CaLcuTTA. 
*COLOMBO. 
* KARACHI. 
*PENANG. 
*RaNnGOon, 
SINGAPORE. 


Puerto Galvan. 
Calle 25 de Mayo 158, Buenos Ayres. 


12, Water Street. 
Calle Roca, 973; Casilla*145. 
Rua Sao Pedro 9, 2nd floor ; Caixa Postal 563. 


Avda. P. de Valdivia; Casilla 245. 


Casilla 148. 
NORTH AFRICA. 


| 29, Boulevard Carnot. 


EGYPT anp RED SEA. 


Hedjuff. 
5, Rue Bolanachi. 


P.O. Box 2. 
SOUTH AFRICA. 


| Thomson Watson’s Buildings, Adderley Street. 
| 6, Smith Street, West Bank, East London. 
| Harbour Works. 


Rennie’s Buildings, 394, Smith Street, Durban; 
P.O. Box 170. 


MAURITIUS. 
Port Louis, Mauritius. 


INDIA, ;CEYLON, BURMAH, SIAM, 
COCHIN-CHINA anp STRAITS 
SETTLEMENTS. 


Chartered Bank Lane. 
Exchange Building, Sprott Road, Ballard Estate. 
! j 


29, Dalhousie Square. 

85-37, Queen Street, Fort, Colombo. 
Mercantile Marine Department, Custom House. 
Office of the Surveyor of Ships. 

396, Merchant Street. 

2, Laidlaw Building, Battery Road. 


Bruce, Galvan. 
Surveyors. 
No. Avenida 2364. 


Penndick. 

Surveyor, Rio de Janeiro. 
No. Norte 4762. 
Alfregister. 


Airdrie. 


Register. 


Lloydsur. 
Register. 

Nos. 432 & 840 R. 
Macvey. 

No. 546. 


Lloydsreg. 


| McLeod, West Bank, East London. 
| Richardson, Harbour, Port Elizabeth. 


Lloydsreg, Durban. 
No. 742. 


Pollard. 
Surveyor. 
No. 3335. 
Freeboards 
Register. 
Surveyor. 


Orion. 
Surveyor. 
No. 6065. 


Macdonald, Port Louis, Mauritius. 
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TELEGRAPHIC ADDRESS A 
PORT. ADDRESS. TELEPHONE Avene di 
BAST INDIAN ARCHIPELAGO. 
*BATAVIA. Kebon Sirih, 88, Batavia, C. Buiskool. 
*Maniva, P.I., and ports in the Philippine Tslands. | 222, Dasmarinas, Manila. Register. 
*SABANG. Captain of the Port. 
SOURABAYA. Gebouw N.V. Internationale Crediet & Handels- | Register. 
vereeniging “ Rotterdam,” Willemsplein. 
HONG KONG. 
Honea Kona. 5, Alexandra Buildings; P.O. Box 463. Marine. 
No. 179. 
CHINA. 
Darren, MANCHURIA. 5, Higashikonze-cho; P.O. Box 17. Register. 
*HANKOW. 1, Racine Building, Rue Dubail, French | Lloydsreg. 
Concession. 
SHANGHAI. Glen Line Building, 2, Peking Road. Register. 
*TIENTSIN. clo Borrows & Co., Liddell’s Buildings, Taku | Seaworthy. 
Road. 
JAPAN. 
Kose. 32, Akashi-machi (Meikai Building). Register. 
No. 2530 Sannomiya. 
NAGASAKI. 9, Oura, Kaigan-dori; P.O. Box No. 49. Register. 
YOKOHAMA. 11, Nihon Odori, Naka-ku; P.O, Box No. 48. Register. 
*HAKODATE. Bansei Building, 6, Higashi Hama-machi. Register. 
AUSTRALIA anp NEW ZEALAND. 
Sypney, N.S.W. 4, Bridge Street; G.P.0. Box No. 338 F. Miramar. 


* ADELAIDE, S.A. 
* AUCKLAND, N.Z. 


BRISBANE, QUEENSLAND. 


*OnristcHurcH & Lyrrenton, N.Z. 
*Dounepin, N.Z. 


*FREMANTLE, W.A. 
MELBOURNE, VICTORIA. 


*Newcast ez, N.S.W. 

*Port Pirie. S.A., with Port Germein and | 
Wallaroo. 

*Trmaru, N.Z. 


*WeLLiIneTON, N.Z. 


Scottish House; P.O. Box 64. 


_ Harbour Master, P.O. Box 76, Timaru. 


Institute Chambers, Divett Street, Port Adelaide. | 

63, Endeans Buildings, Queen Street. 

Orient Line Building, Eagle Street; G.P.O. Box — 
1109 N. 

T. & G. Buildings, 192, Hereford Street, Christ- 
church. 

123, High Street. 


3, Cliff Street. 
New Zealand Chambers, 483, Collins Street. 


P.O. Box 65. 


Nathan’s Buildings. 


No. B.W. 7023—Automatic. 
Dinwoodie. 
No. J. 2301. 
Somisto. 
No. 43-163. 
Register. 
No. 4189. 
Oileng. 

No. 35-088. 
Cellular. 
No. 10-672. 
Mardav. 
Reports. 
No. 3386. 
No. 1189. 


Diesel. 
No. 43-624. 


LLOYD'S REGISTER OF SHIPPING, 


(Sen are 


RULES AND REGULATIONS. 


Section 1. Tuts Society, founded in 1760 and reconstituted in 1834, was established for the 
purpose of obtaining for the use of Merchants, Ship Owners, and Underwriters, a faithful and accurate 
Classification of Mercantile Shipping, and for the government of which the following Rules and 
Regulations have been from time to time adopted. 


Section 2. A Register Book to be printed annually for the use of Subscribers, containing the 
names of the Ships with other useful information, and the Character assigned, where the vessels are classed 
by the Society ; also the names, &c., of all Ships of 100 tons and upwards unclassed by this Society. 


Section 8. Each person subscribing the sum of Seven Guineas per annum (or such other sum as 
the General Committee may fix) to be considered a Member of the Society, and entitled for his own 
use to one copy of the Register Book. 


Section 4. The Subscription of Public Institutions to be Twelve Guineas per annum for a 
single copy of the Register Book, and Seven Guineas per annum for every additional copy supplied, 
unless the copies be periodically posted with type with additions and corrections throughout the year, 
in which case the subscription for each copy supplied will be Twenty Guineas per annum. 


Section 5. In the case of all other Subscribers, including Marine Insurance Companies, the 
subscription to be Seven Guineas per annum for each copy, unless periodically posted with type with 
additions and corrections throughout the year, in which case the subscription will be Seventeen 
Guineas per annum for each copy supplied. 


Section 6. For the convenience of Subscribers not resident in London, or whose Register Books 
are not posted, a Supplement, containing the additions to, and corrections made in, the Register Book 
to be printed fortnightly, in such convenient form as to admit of its transmission by Post, so that such 
parties may be furnished, from time to time, with the latest and most complete information. 


Section 7. The superintendence of the affairs of the Society to be under the direction of a 
General Committee composed of Merchants, Ship Owners, and Underwriters (twenty-four elected in 
London, namely, nine by the Committee of Lloyd’s, twelve by the Committee of the London General 
Shipowners’ Society, and three by the Committee of the Institute of London Underwriters, and thirty- 
seven at the principal Outports), and the following, namely :—Shipbuilders and/or Engineers, not 
exceeding ten, who may be elected by the General Committee ; additional Members not exceeding 
eight, who may be elected by the General Committee ; past Chairmen of the Society, who may be 
elected by the General Committee, and the following ex-officio members, namely :—The Chairman, or, 
in his absence, the Deputy-Chairman, of the Corporation of Lloyd’s ; the Chairman, or, in his absence, 
the Deputy-Chairman, of the London General Shipowners’ Society ; the Chairman, or, in his absence, 
the Deputy-Chairman, of the Institute of London Underwriters, and the Chairman of each Branch 
Committee established abroad. 

Any member (except an ex-officio member, or a member elected by the General Committee) 
who fails to attend any meetings of the General Committee for a period of six consecutive months, 
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without leave of absence, shall cease to be a member, and his place shall be filled up in the 
usual way. 


Nore.—Official intimation to be given in June of each year whether the Chairman or Deputy- 
Chairman of the Corporation of Lloyd’s, the Chairman or Deputy-Chairman of the London General 
Shipowners’ Society, and the Chairman or Deputy-Chairman of the Institute of London Underwriters, 
are to be the ex-officio members for the ensuing twelve months. 


Section 8. The General Committee reserve the right of varying or withdrawing the repre- 
sentation of Outports, and of Shipbuilders and Engineers ; also the representation of Shipbuilders, 
Engineers, Steel Makers, and Forgemasters on the Technical Sub-Committee hereinafter mentioned 
as well as the mode of election of members. 


Section 9. 1. Seven of the Members elected in London, namely, three representatives of 
Lloyd’s, three representatives of the London General Shipowners’ Society, and one representative 
of the Institute of London Underwriters, to retire annually by rotation, but to be eligible for 
re-election. The vacancies so arising to be filled by the election of three representatives by the 
Committee of Lloyd’s, three representatives by the Committee of the London General Shipowners’ 


Society, and one representative by the Committee of the Institute of London Underwriters. 


9. Of the Members elected at the Outports twenty-one to retire at the end of four years, and 
seven of the Members elected at Liverpool and the nine Members elected at Glasgow to retire 
annually. The retiring Members are eligible for re-election. 

3. All Members elected by the General Committee are to retire at the end of four years, and are 
to be eligible for re-election. 


Section 10. The Committee to appoint Sub-Committees of Classification, to be so regulated 
that each Member of the General Committee may, in rotation, take his turn of duty thereon throughout 
the year. 


Section 11. The Committee to appoint from their own body, annually, a Chairman and Deputy- 
Chairman ; and also a Chairman or Chairmen of the Sub-Committees of Classification. 


Section 12. The Secretary, Clerks, and Servants of the Society, and the Surveyors, to be 
appointed by and be under the direction of the General Committee. 


Section 18. Special meetings to be convened by order of the Chairman, or Deputy-Chairman 
or on the requisition of any three Members. 


Section 14. All elections and appointments to be made by ballot, excepting when in the election 
of Chairman, Deputy-Chairman, or Chairman or Ohairmen of the Sub-Committees of Classification, 
only one person is nominated for each office. 


Section 15. No Member of the Committee to be permitted to be present on the decision of the 
classification of any ship of which he is the owner, or wherein he is directly, or indirectly interested. 


Section 16. 1. The Committee to be empowered to make such Bye-laws for their own govern- 
ment and proceedings as they may deem requisite, not being inconsistent with the original Rules and 
Regulations under which the Society was established ; but no new Rule or Bye-law to be introduced 
or any Rule or Bye-law altered, without special notice being given for that purpose at the Meeting 
of the Committee next preceding that at which such Motion is intended to be made ; such notice to be 
inserted in the summons convening the meeting. 


RULES AND REGULATIONS. 3 


2. No new Rule, or alteration in any existing Rule materially affecting the classification of Ships, 
to be applied compulsorily to vessels of which the plans have been submitted and approved before the 
expiration of six months after the date when the change has been adopted. 


Section 17. 1. That sixteen representatives of Shipbuilders, Engineers, Steel Makers, and 
Forgemasters shall be admitted as members of the Technical Sub-Committee on all occasions when 
it is proposed to make alterations in the existing rules, or to frame new rules, for the construction 
of ships or machinery. 


2. That twelve representatives of Shipbuilders and Engineers shall be elected by the following 
bodies, viz. : 
(a) The Institution of Naval Architects, London ; 
(4) The North-East Coast Institution of Engineers and Shipbuilders, Newcastle-on-Tyne ; 
and 

(c) The Institution of Engineers and Shipbuilders in Scotland, Glasgow, 
two shipbuilders and two engineers being elected by each body ; 

That two representatives of Steel Makers be elected by the Iron ‘and Steel Institute, of whom 
one is to represent England and Wales, and the other Scotland ; also 

That two representatives of Forgemasters be elected, one by the English and Scottish Forge- 
masters’ Association, and one by the Federated Forgemasters. 


3. That the representatives shall be elected for a term of four years, but in the event of any 
vacancy occurring before the expiration of this period a representative may be elected to fill the vacancy 
for the unexpired portion of the term. 


4. That those only who are actually partners in firms, or managers of joint stock companies, 
engaged in Shipbuilding, Engineering, Steelmaking, or the Manufacture of Forgings, shall be eligible 
for election. 


Pa 


5. That, in addition to the sixteen representatives referred to in Clause 1, one representative 
shall be elected by each of the following bodies, viz. : 

(a) The Honourable Company of Master Mariners ; 

(6) The Institute of Marine Engineers ; 

and 
(c) The Society of Consulting Marine Engineers and Ship Surveyors. 
6. That each Branch Committee of Lloyd’s Register established abroad shall be entitled to 

nominate one of its Members as a representative at Meetings of the Technical Sub-Committee. 


7. That additional members of the Technical Sub-Committee, not exceeding four, may be elected 
by the General Committee. 


8. That the Chairman of the Committee of Lloyd’s Register of Shipping, for the time being, or, 
in his absence, the Deputy-Chairman ; or, failing him, some other member of the General Committee 
shall preside at the meetings of the Sub-Committee. 


9. That the representatives referred to in Clauses 1, 5, 6 and 7 shall have the same rights and 
powers as the other members of the Sub-Committee in speaking and voting at the meetings of the 
Sub-Committee at which they are entitled to be present. 


10. That it shall be open to the representatives referred to in Clauses 1, 5, 6 and 7 to propose 
alterations in, or additions to, the Rules for the construction of ships or machinery ; and that notice 
of all such proposals shall be sent in writing to the Secretary. 
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11. That meetings of the Sub-Committee shall be convened as often and at such times as may 
appear necessary to the General Committee, but there shall be at least two meetings in the year, though 
not necessarily one in each six months. 


12. That every meeting shall be convened by notice from the Secretary at least one month before 
the date of meeting ; that the meetings shall, whenever practicable, be arranged for Tuesday afternoons, 
that notice of matters proposed to be brought before the Sub-Committee by members shall be sent to 
the Secretary not less than fourteen days before the meeting, and the Secretary shall, as soon as possible 
thereafter, send to each member an agenda paper. 


13. That the recommendations of the Sub-Committee shall be reported to the General Committee, 
who will refer them for consideration to a Special Meeting of the General Committee, as required by 
Section 16 of the Rules. 


14. That in the event of eight representatives of Shipbuilders, Engineers, Steel Makers, and 
Forgemasters, actually voting together on any question, and nevertheless failing to obtain a majority of 
the Sub-Committee, it shall be open to them to present a minority report to the General Committee. 


15. That the General Committee reserve to themselves the right of varying, adding to, or 
rescinding, at their discretion, any or all of the foregoing Rules. 


Section 18. All Reports of survey to be made in writing by the Surveyors according to the 
form prescribed, and submitted for the consideration of the General Committee, or of the Sub- 
Committees of Classification ; but the character assigned by the latter to be subject to confirmation by 
the General Committee. 


Section 19. 1. The reports of the Surveyors (and all documents and proceedings) relating to the 
classification of ships are to be carefully preserved and shall, subject to the approval, in his absolute 
discretion, of the Chairman, or the Deputy-Chairman, or the Chairman of the Sub-Committees of 
Classification, be open to the inspection of the Owner and of any other person authorised in writing 
by the Owner. 

2, Copies of the original reports (if the ships be already classed, but not otherwise), so far as 
relates to the dimensions, scantlings, fastenings, and materials, in cases where the correctness of the 
reports in these particulars is certified by the builders, are granted on application. 


Section 20. Ships which have been built at a port where there is not a Surveyor are to be 
surveyed on their arrival at a port to which a Surveyor has been appointed. In carrying out this 
survey, due regard is to be had to the circumstance of such vessels having been exempted from 
supervision while building. 


Section 21. In every case in which the Character assigned to a ship may be proposed, on survey, 
to be reduced, notice is to be given in writing to the Owner, Master, or Agent, with an intimation that 
if the reduction be objected to, the Committee will be ready to direct a special survey, on the Owner, 
Master, or Agent agreeing to pay the expenses attending the same, provided on the said survey there 
shall appear sufficient ground for the proposed reduction. 


Section 22. 1. When the Surveyors consider repairs to be requisite, they are respectfully to 
communicate the same in writing to the Owner, Master, or Agent, and if such repairs be not entered 
upon within a reasonable time, a corresponding report is to be made, as soon as possible, to the 
Committee for their decision thereon. 

2. All repairs of Ships or Machinery required at Ports where there is a Surveyor to this Society, 
in order to their obtaining a Character in the Register Book, or to their retaining the Characters 
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assigned to them therein, must be carried out under the inspection, and to the satisfaction of the 
Society’s Surveyors. Ships or machinery repaired at Ports where there is no Surveyor to this Society 
must be surveyed by one of the Society’s Surveyors at the earliest opportunity. 


Section 28. Parties considering the repairs suggested by the Surveyor to be unnecessary or 
unreasonable may appeal to the Committee, who will direct a special survey to be held ; but should 
the opinion of the Surveyor be confirmed by the Committee, then the expense of such special survey is 
to be paid by the party appealing. 


Section 24. The Surveyors to the Society not to be permitted (without the especial sanction 
of the Committee) to receive any fee, gratuity, or reward whatsoever for their own use or benefit, for 
any service performed by them in their capacity of Surveyors to this Society, on pain of immediate 
dismissal. 


Section 25. The Surveyors will be directed to attend on Special Surveys of ships or machinery 
while bnilding or under damage or repair, when required by Merchants, Shipowners, or Underwriters ; 


the charge for which is to be regulated according to the nature and extent of the service performed. 


In all cases, the application for the assistance of the Surveyors must be made in writing addressed 
to the Secretary. 


Section 26. While the Committees of the Society use their best endeavours to ensure that the 
functions of the Society are properly executed, it is to be understood that neither the Society nor any 
Member of any of its Committees is under any circumstances whatever to be held responsible for any 
inaccuracy in any report or certificate issued by the Society or its Surveyors, or in any entry in 
the Register Book or other publication of the Society, or for any error of judgment, default or 


negligence of any of its Committees or any Member thereof, or the Surveyors, or other Officers or Agents 
of the Society. 


FUNDS. 
Section 27. The Funds and Accounts to be under the authority and control of the Committee. 


Section 28. The following Fees to be charged to the Owners of ships prior to their vessels 
being classed and registered in the book :— 


Ciassina FErEs. 
For First Entry of Class in the Register Book. 


For each Ship under 250 tons gross... aoe ey a £2 0 0 
” of 250 and under 500 tons gross 3 0 0 
~ Re TA ee 400 
2 » 1,000 4, 2,000 ,, i Aa ee 5 0 0 
x yee Fou genta, iM etet POS 6 0 0 
s ey ee ee 70 0 
a » 4,000 , 5,000 ,, aio ait cer A 8 0 0 
4 » 5,000 , 6,000 ,, aes ee eA 9 00 
‘ » 6,000 , 8,000 ,, eT ee eel ae 10 0 0 
s » 8,000 4, 10,000 Le dae 11 0 0 
” », 10,000 tons gross and upwards ok ies ce 12 0 0 
For First Entry of Notification of “LMC” in the Register Book. 
For each Ship under 100 nominal HP .. es saz a Se £2 0 0 
” of 100 and under 200 nominal HP... ™ see 38 0 0 
' Oo Sap nna 1) OMe ee, 4 00 
i pat 0412) Sebel t “> ag) AR = 3. 5 0 0 
” », 500 nominal HP and above i Ri: vee 6) OinO 
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SPECIAL SURVEYS. 

Section 29. 1. For ships built under the special superintendence of the Surveyors (to entitle 
them to the distinctive mark **):—2s. per ton for the first 1,500 tons gross; 1s. per ton for every 
ton from 1,501 tons to 5,000 tons gross ; 6d. per ton for every ton from 5,001 tons to 10,000 
tons gross ; and 3d, per ton for every ton beyond 10,000 tons gross. No fee to be less than £20. 

50 per cent. to be added to these fees for the Special Survey during construction of Vessels 
for Carrying Oil in Bulk. 

2. For engines and boilers built under the special superintendence of the Surveyors (to entitle 
them to the distinctive mark 4 in red) :—5s. per nominal horse-power for the first 250 horse-power ; 
3s. for each horse-power from 251 to 500; Is. for each horse-power from 501 to 1,000 ; and 6d. for 
each horse-power beyond 1,000. No fee to be less than £15. 

The following rule is to be used for determining the Nominal Horse-Power of Steam Reciprocating 
Engines in regulating the fees for their survey, viz. :— 

4 a 
ype te ae +z) where the boiler pressure is below 160 Ibs. 


="4500 00 + 5) where the boiler pressure is 160 lbs. or above. 


15 
For determining the Nominal Horse-Power of Steam Turbine Engines aL is to be substituted in the 


3 
above formule for = “ ie where S.H.P. is the Total Shaft Horse-Power. 


If the boilers are fitted with Forced Draught or Induced Dranght appliances, 


P +590 (@ J/8 #H 


H 
12 15” 
where p = diameter of L.P. Cylinder in inches, 
s = stroke in inches, 
nu = heating surface in square feet, 
p = working pressure in lbs. per square inch. 


then ui is to be taken instead of 


The square feet of heating surface represented by 1 will comprise the total 
surface of those parts of the boiler exposed to heat so as to cause evaporation. 


The following rule is to be used for determining the Nominal Horse-Power of Heavy Oil 
Engines in regulating the fees for their survey, viz. :— 
ix No D? 


rs) 
7 +50 


ee 


where NEP = the Nominal Horse-Power. 
‘N = the number of power cylinders. 
D = the diameter of the power cylinders in inches. 
S = the stroke of the piston in inches. In the case of the opposed piston 
type of Engines § is half the combined stroke of the pistons. 


5 for Engines of the 4 8.C.8.A. type. 
10 for Engines of the 4 8.C.D.A. type. 
9 for Engines of the 2 8.C.8.A. type. 
18 for Engines of the 2 8.C.D.A. type. 
16 for Engines of the 2 8.C.S.A. opposed piston type. 


C 


il 


1 Wi 


ll 
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The following rule is to be used for determining the Nominal Horse-Power of Petrol and Paraffin 
Engines in regulating the fees for their survey, viz. :— 
B.H.P 


N.H.P.=~ 35 where B.H.P. is the Brake Horse-Power at full power. 
For the survey and testing of each riveted air receiver the following fees will be charged :— 
For each riveted air receiver up to 200 cubic feet capacity... ay ee ee Dee 
For each riveted air receiver over 200 and up to 300 cubic feet capacity .. 3 3 0 
For each riveted air receiver over 300 cubic feet capacity ... wis oeein ee) Ee 1G 


Where seamless air receivers are made at works other than those at which the engines are 
constructed, a fee of 10s. 6d. per receiver will be charged, provided that in no case shall the fee charged 
be less than £1 1s. per ship. 


For the survey and testing of steam boilers fitted in Motorships, additional fees will be charged 
in accordance with the Society’s usual scale. 

3. For electric generators, motors and control gear to be used for propelling purposes, and 
built under the special superintendence of the Surveyors in conjunction with the special survey of 
engines and boilers (to entitle them to the distinctive mark *K in red):— 

Four shillings per N.H.P. for the first 500 horse-power; one shilling for each horse- 
power from 501 to 1,000; and sixpence for each horse-power beyond 1,000. 

No fee to be less than £15. 

This fee is in addition to the engine and boiler fees. 

Travelling and subsistence expenses, if any, to be charged in addition to the survey fee. 

The following rule is to be used for determining the N.H.P. of electric propelling machinery in 
regulating the fees for their survey, viz. :— 


+ 


where S.H.P. is the total shaft horse-power of the propelling motors at their maximum continuous 
rating. 

In the case of double-ended vessels having propelling motors driving separate screwshafts at 
each end 


NLP. = Es 


is to be substituted for the foregoing formula, where S.H.P. is the total shaft horse power of all the 
propelling motors at their maximum continuous rating. 

Where power for excitation is taken from the ship’s auxiliary lighting and power generators 
and is an appreciable proportion of the total developed kilowatts, the power absorbed for this duty 
at maximum continuous rating may be deducted from the auxiliary generator capacity for determining 
the fees for the inspection of the installation of auxiliary electrical equipment. 

In cases in which excitation machines, or auxiliary generators under 100 k.w. capacity from 
which power for excitation is taken, are being constructed at works other than those at which the 
electric propelling machinery is being built, requiring additional visits from the Surveyors, an extra 
fee for the inspection and testing of these machines is to be charged, viz :— 22 2s. Od. per visit if 
the Surveyor’s time is not occupied beyond three hours, or £4 4s. Od. per visit per day if the 
Suryeyor’s time is occupied more than three hours. ‘Travelling and subsistence expenses, where 
incurred, are to be charged in addition. 

4. For the survey and testing of each vertical Donkey Boiler, a fee of four guineas will be charged. 
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>. For the survey and testing of press boilers and similar apparatus for floating whale-oil 
factories, a fee of £2 per boiler or apparatus will be charged. 


6. No charge will be made for occasional or docking surveys, at ports in Great Britain and Ireland. 
For the survey of damage repairs essential to the continuation of class (whether a special damage 
report be required or not), for the survey of repairs due to wear and tear when they are of an extensive 
character, for surveys with a view to the re-instatement of class, and for the survey of alterations in the 
structure of a vessel, a fee will be charged according to the nature and extent of the services performed. 


For all surveys held at ports abroad a fee will be chargeable according to the nature and extent of 
the services rendered. 


Re SPECIAL PERIODICAL SURVEYS, Nos. 1, 2, and 3. 


For the Special Periodical Surveys of Iron and Steel Vessels (excepting Tugs), when such Surveys 
are held by the Society’s Exclusive Surveyors in Great Britain and Ireland. 


8.8. No. 1. S.S. No. 2. 8.8. No. 3. 

£8 & 8. £ 8. 

For Vessels under 250 tons gross ree bo 6 0 8 0 
Wi iste GOOS FE 5 dexh. orld peo 9 0 12 0 
a wi) OOO s! 195 Lao Gr coOp2o 12 0 15 0 
2 i BOO es rrign deiiatllttha Duiske Pll 14 0 20 0 
of £000 at hon anindé off 16 0 21 0 
bs 6,000 45 cose Sivenamaneatl W750 22 0 
a Jf S000, 6 oe heel ie 18 0 23 0 
» 10,000 ,, Ci ee 19 0 24 0 
» over 10,000  ,, ae Rs. 28 0 20 0 25 0 


Fees for second §.8. No. 1 and subsequent Special Periodical Surveys on hulls of vessels to be 25 
per cent. in excess of the above scale. Fees for Special Periodical Surveys of hulls of Vessels Carrying 
Oil in Bulk to be 50 per cent. in excess of the fees chargeable for other vessels. 


Special Periodical Surveys of Machinery. 
Held at the Special Surveys, Nos. 1, 2, and 3. 


For each Ship under 50 nominal HP. — ... er di ar oa £51010 1/0 
4 » 100 a (ies exeguitieos aeainain 2 wtitod 
+ = = or ie ‘fs xe Bs 10,00 
‘i » 300 2 Rs ne eee 11 0 0 
» 400 ta Pot kas ap carte. Miko 12 0 0 
S » 500 ” ee gparragana lh pee R YT TT 
e » 1,000 2 riage DoS. 2 genau tie RED 14 0 0 
ty y» 2,000 oy aoe oa 15 0 0 
_ of 2,000 - and above ... a oe tee 16 0 0 


For Modified Surveys of Petrol, Paraffin and Heavy Oil Engines and their Auxiliaries 50 per 
cent. of the fees in the above scale will be charged. 


For Continuous Survey of Heavy Oil Engines and their Auxiliaries, for every completed survey 
(that is to say, when the whole of the machinery has been inspected) the fees charged will be equal to 
the sum of the fees for Special and Modified Surveys. 
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SPECIAL PERIODICAL SURVEYS, Nos. 1, 2, and 3, OF TUGS. 
For the Special Periodical Survey of Tugs, when such Surveys are held by the Society's Exclusive 


Surveyors in Great Britain and Ireland. 
8.8. No.1. 5.8. No. 2. S.S. No. 3. 


& 8. & 8. z 8. 

For Vessels under 100 tons gross 3 (0 4 0 5 0 
» of 100 and under 200 tons gross 4 0 5 .0 Toad) 

a 200, 300, 5 0 (6-508: 8 

7 300 - 400 - 6 0 8 0 uo 

+ 400 Fy 500 7 1 0 Sead amehe ys © 


Special Periodical Surveys of Machinery of Tugs. 
Held at the Special Surveys, Nos. 1, 2, and 3. 


£ s. d 

For each Ship under 50 nominal horse-power 4 0 0 
e. » of 50and under 75 - os as oo 0 

” ” ” 75 ” 100 ” ” ” 6 0 0 

* 3 a 100 “ 150 ” ” ” (ET: 

P en lislle ¥ 200 a 33 33 8 0 0 

‘o cep eee die fe 300 A 95 ne : xe 50) 0 

9 ss sy 300 nominal horse-power and above... a mee LO PaeaeO 


For Modified Surveys of Petrol, Paraffin and Heavy Oil Engines and their Ausiliaries 50 per cent. of the 
fees in the above scale will be charged. 


SPECIAL ANNUAL SURVEYS OF BOILERS. 


‘0 be held when and after the Boilers are six years old. 


For each re having 1 single ended boiler Ae £2 0 0 
And for each additional single ended boiler (inoluding the pte 

boiler) “A - ee nos ae ve “a hii b ol 

But the fee in no case to “ more eae: ed ac a oa 1004-0 

For survey of donkey boiler of sailing ‘elles of vei be oak Dua OKO 


For the survey of press boilers and similar apparatus :—£1 for the first, and 10s. for each 
additional boiler or apparatus. 

In the cases of vessels fitted with double ended boilers, £1 to be added to the above scale for each 
double ended boiler, the maximum fee remaining at £10. 

8. For Surveys for Restoration, Continuation, or the character A in Red, and in cases where the 
caulking of ships is superintended and tested by the Surveyors, a charge will be made according to the 
nature and extent of the services rendered. 

9, All repairs which may be required on the Surveys above referred to, must be performed under 
the superintendence of the Society’s Surveyors. (See also Section 22.) 

10. In all cases where travelling expenses are incurred by the Surveyors in connection with the 
above services, they are to be defrayed by the parties interested in the same. 


Section 30. The class of a vessel is liable to be withheld, or, if already granted, be may 
withdrawn or expunged from the Register Book in the case of non-payment of any fees or expenses 
chargeable on account of such vessel. 


Section 31. Certificates of Classification, signed by the Chairman, Deputy-Chairman, or 
Chairman of the Sub-Committees of Classification, and countersigned by the Secretary, will be granted 
on application. 
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FREEBOARD. 
Section 32. Fees for the Survey for Certificate of approval of Load Line and assignment of 
Freeboard, Renewal Survey and Annual Survey in Great Britain and Ireland. 


CLASSED SHIPS. UNCLASSED SHIPS. 
Gross TONNAGE. Foes. Hees. 
i 2. 3. 4. 5. 6. 
Issue of Renewal of Annual Issue of Renewal of Annual 
Certificate. | Certificate. Survey. Certificate. | Certificate. Survey. 
5. & 8 £ OE £ & oo” ah EY R, 
Under 100 tons... ies ae eed Fb 6 1°40 6 0 G 0 1 30 
100 tons and under 300 tons 4 0 1PTe0 1S! a 85840 8 0 1 O 
BOW ss ” 500, 6 0 1 10 1 0 11 0 11 0 1 0 
500°, ie 1,000, 8 0 2 0 1 0 15 0 15 0 1 0 
1,000 ,, p 1,500 ,, 10 0 2, 10 Tk 10 19 0 19 0 1 10 
AERO 55 2 2,000 ,, 11 0 3 0 2 0 22 0 22 0 2 0 
2,000 _ ,, Ps 2,500 ,, 12 0 3 0 2 0 25 0 25 0 2 0 
pA | ry ” 8;000.. 5 13 0 8-10 2 0 28 0 28 0 2 0 
S00 as ab 4.000 ,, 14 0 4 0 2 0 31 0 31 0 2 0 
4,000 ,, rr 5,000 ,, 15 0 4 0 2 0 34 0 34 0 2 0 
i000" 45 e- 6,000 ,, 16 0 4 0 2 0 37 ) 37 0 2 0 
6,000 — ,, a T2000 Sy 17 0 5 0 2 0 40 0 40 0 2 0 
7,000 4, ” 8,000 ,, 18 0 5 0 2 0 43 0 43 0 2 0 
8,000 ,, 5 9,000 ,, 19 0 5 0 2 0 46 0 46 0 2 0 
9.000 5 .- 10,000 _,, 20 0 5 0 2 0 49 0 49 0 2 0 
10,000 tons and above”... Gu 20°. SL 2 © |£3 for every] £3 forevery| 2 0 
additional additional 
1,000 tons or | 1,000 tons or 
part of 1,000} part of 1,000 
tons. tons. 


APPLICATION OF FEES. 


1. An additional fee of £1 shall be paid for the annual survey of ships (classed and unclassed) 
over 500 tons if for the purposes of the survey more than one visit be paid to the ship by the Surveyor. 

2. In the case of the survey of a classed ship for the renewal of the load line certificate, 
the fee in column 2 will be charged if the renewal is carried out concurrently with a Special Survey 
for classification purposes, for which a fee is charged. Otherwise, the fee will be 50 per cent. of that 
in column 1. 

3. Where the survey for the issue or renewal of a load line certificate is carried out by a Board 
of Trade Surveyor concurrently with that for a passenger or passenger and safety certificate and the 
ship is 

(a) a classed ship—no fee will be charged under column 1 or column 2; 

(6) an unclassed ship—half the fee under column 4 or column 5 will be charged. 

4. Where the annual load line survey is made by a Board of Trade Surveyor at the same time 
as the survey for the issue of a passenger or passenger and safety certificate, no fee will be charged 
under column 3 or column 6. 

5. Where minor alterations have been made to a ship having a load line certificate in force, 
which involve an alteration of the freeboard but do not require a full survey, the fee in column 2 will 
be charged whether the ship be classed or unclassed. 

6. Where for special reasons a partial survey is made and a certificate is issued or renewed for 
a period not exceeding twelve months, one half of the fee appropriate to a full survey will be charged. 


Section 33. Rules for Steel Ships, 15s.; if for Wood Ships and Composite Ships, 5s. 


London, 2ist June, 1934. 
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GENERAL REGULATIONS 


RELATING TO THE 


CLASSIFICATION OF STEEL VESSELS. 


1. Classification. (a) General.—Steel vessels built in accordance with the Society’s Rules and 
Regulations, or with alternative arrangements equivalent thereto, will be classed so long as they are 
found upon careful annual and periodical survey to be in a fit and efficient condition for the safe 
conveyance of dry and perishable cargo. 


() Class 10(0A.—This class will be assigned to steel vessels built in accordance with the Society’s 
Rules and Regulations and the scantlings set forth therein for vessels having the maximum draught 
permitted by the dimensions. 


(c) Class 100A ‘‘ With Freeboard.”—-This class will be assigned to steel vessels built in accordance 
with the Society’s Rules and Regulations and the scantlings set forth therein for vessels having less 
than the maximum draught permitted by the dimensions, or such modification in these scantlings as 
may be approved in any special case by the Committee with the written consent of the owners. 


(d) Class 100A “Carrying Petroleum in Bulk.’’—This class will be assigned to steel vessels built 
in accordance with the “Rules for the construction of vessels intended to carry petroleum in bulk.” 
Where departures from these Rules are permitted on account of the nature of the cargo and other 
circumstances the class may be suitably modified. A special notation will be added to indicate the 
system of construction adopted. 


(e) Class 100A ‘‘For Special Service.’’—Vessels in which the scantlings are equivalent to the 
general requirements of the Rules and the special tables for such vessels may be classed 100A, with a 
notation showing the particular service in which they are engaged, as—]Q0A “ Dredger.” 


(f) Class A ‘‘ For Special Service.”’—Vessels intended for special services may receive the class A 
without a numeral prefixed, provided the details of the scantlings and arrangements are approved by 
the Committee. Where the vessel is intended for other than river or inland water service the class will 
be— With Freeboard.” 

To the class A will be affixed notations showing the particular services for which the vessels are 
intended, such as “ For river services” ; ‘‘ For towing services” ; ‘‘ For Channel services” and ‘‘ For 
coasting services.” 

In the case of vessels intended for channel and coasting services, the particular Channel and 
geographical limits of coasting will be defined, e.g., ‘ Bristol Channel”; “ Newhaven-Dieppe” and 
“ Buenos Aires and Monte Video.” 


(g) Notation for Ice Strengthening:—Where a special notation “Strengthened for Navigation 
in Ice” is desired, additional strengthening is to be fitted in accordance with Section 40. 


(h) Equivalent Arrangements.—Deviations from the Rules will be allowed provided they are 
submitted to the Committee and considered by them to be equivalent to the requirements of the Rules. 


The builder shall obtain the owner’s sanction to such deviations when the Committee deem it to be 
necessary. 
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2. Submission of Plans.—Where it is intended to build vessels for classification in the 
Register Book, plans of midship section and profile with deck and other plans showing the proposed 
dimensions, scantlings and arrangements, are to be submitted by the Builders through the local 
Surveyors for the approval of the Committee. 


8. Special Survey during Construction.—Vessels intended for classification in the Register 
Book are to be built under the Society’s Special Survey and vessels so built will be entitled to the 
distinctive mark *& in the Register Book. 

During the progress of construction, from the laying of the keel to the completion of a vessel, it 
is the duty of the Surveyors to examine the material and workmanship in order to ensure that the 
requirements of the Rules and the approved plans are satisfactorily carried out. The Surveyors are 
required to point out as early as possible anything that is objectionable, or that is not in accordance 
with the Rules or with the plans approved by the Committee for the particular vessel. 

4, Equipment.—the figure 1 placed after the character assigned to a vessel indicates that the 
anchors, cables, and hawsers of a vessel are in good and efficient condition and are in accordance with 
the requirements of the Rules. 

In the case of vessels classed “ For Special Services,” the figure 1 indicates that the equipment is 
considered by the Committee to be sufficient for the particular service in which the vessel is to be 
engaged. 

In cases in which the requirements of the Rules as to equipment have not been complied with, or 
in which the equipment is found to be insufficient in quantity or defective in quality, a line will be 
inserted in place of the figure 1, thus 100A-. 


5. Main and Auxiliary Engines and Boilers. General.—The main and auxiliary engines 
and boilers of vessels intended for classification, or already classed, in the Register Book, are to be 
constructed under the Society’s Special Survey. Appropriate records will be made in the Register 
Book in red, such as >*LMC6,32 (Lloyd’s Machinery Certificate, June, 1932), or ENECBG,382 (New 
Engines and Boilers, June, 1932), or +-NE6,82, or EN B6,32. 

6. Novel Forms of Construction.—Where the proposed construction of a vessel or of the 
engines or boilers is novel in design or involves the use of unusual material, and where experience has 
not sufficiently justified the principle or mode of application involved, the notation “ Experimental” 
will be inserted under the class of the vessel in the Register Book, where the Committee consider such 
a course is desirable. 

If, in the opinion of the Committee, the engines or boilers are so inefficient as to imperil the 
vessel’s safety, no class will be assigned to the vessel. 


7. Date of Build.—The date of completion of the Special Survey of vessels built under the 
Society’s inspection will be taken as the date of build. 


8. Vessels not Built under Survey.—-The requirements of the Committee for the classification 
of vessels which have not been built under the Society’s Survey are set forth in the Rules. 


9. Periodical Special Surveys. (a) General.—To entitle steel vessels to retain the characters 
assigned to them in the Register Book, they are required to be subjected to the Periodical Special 
Surveys, designated No. 1, No. 2, and No. 8, in accordance with the requirements of the Rules. These 
surveys become due at 4 years, 8 years, and 12 years respectively from the date of build, and subsequently 
at the expiration of like periods from the date of the previous Special Survey No. 3 as recorded in the 
Register Book.* 


* Vessels built prior to 1923 and classed A “For Special Service” will be due for Special Survey at a period of four years 
from the date of the previous Special Survey, until the next Special Survey No, 3 is held. 
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In any case in which a vessel upon completion is not immediately put into commission, but is laid 
up for a period, the Committee, upon application by the owner, prior to the vessel’s proceeding to 
sea, may direct an examination of the vessel to be made in dry dock by the Society’s Surveyors, and if 
as the result of such survey the vessel as regards huil, engines, boilers and equipment (ineluding boats) 
be reported in all respects free from deterioration, the periodical surveys shall become due at periods 
of 4, 8, and 12 years respectively from the date of such examination. 


Should a vessel at any time be submitted to Special Survey No. 3 before this becomes due, the 
Special Surveys subsequently required will be Nos. 1,2, and 3 at 4 years, 8 years, and 12 years respectively 
from the date of such Special Survey No. 3 as recorded in the Register Book. 


(6) Surveys held in anticipation.—In cases in which it may suit the convenience of the owners, 
the Special Surveys Nos. 1 and 2 may be held at any time within 12 months previous to the dates at 
which they severally become due, and the Special Survey No, 3 may be held at any time before the 
date at which it becomes due. 


(c) Period allowed for completion of Surveys.—In cases where it is inconvenient for owners to 
fulfil all the requirements of any of the Periodical Special Surveys at the prescribed time, part only of 
the survey need then be carried out, provided the remainder of the survey be completed within twelve 
months from the date at which it became due. When a Special Survey is only partly held, the 
Surveyors must give the owners, or their agents, written notice of the parts not surveyed, and report the 
facts to the Committee. 


(d) In the case of vessels carrying petroleum in bulk, the Committee will be prepared, at the 
request of the owner, to sanction the examination and testing of the oil compartments so that all 
the compartments are examined and tested every four years and that the period which elapses 
between consecutive examinations and testing of each compartment shall not exceed four years. 


In such cases the certificate of classification will be endorsed “Progressive Survey of Oil Tanks” 
and this notation will also be printed in the Register Book. 


The date of survey recorded in the Register Book will be the date on which the principal part 
of the requirements for Special Periodical Surveys is complied with. 


(e) Occasional Surveys.—All vessels are subject to Annual, or Occasional Surveys when practicable. 
The requirements in respect of such surveys are set forth in the Rules. 


(f) Record of Periodical Special Surveys in Register Book.—Vessels which have satisfactorily 
passed any of the Periodical Special Surveys will have notations made against their names in the 
Register Book indicating the survey and the date at which it was held thus :—ssNo.1-15, ssNo.2-19, 
ssNo.3-6,23, 2ndssNo.3-6,35. Where Special Surveys are not completely carried out at one time, the 
date of Special Survey recorded in the Register Book will be the date of the survey at which the 
principal part of the requirements is complied with. 


(g) Main and Auxiliary Engines and Boilers.—The main and auxiliary engines and boilers are 
to be submitted to periodical survey as required by the Rules. 


10. Surveys of Repairs.—All repairs of vessels, engines and boilers that may be required in 
order that the vessels may retain their character in the Register Book, must be carried out under the 
inspection and to the satisfaction of the Society's Surveyor when one is stationed in the district. When 
such repairs are effected at a port where there is no Surveyor to this Society, the vessel must be 
surveyed by one of the Society’s Surveyors at the earliest opportunity. 
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When the Surveyors consider repairs necessary, they are respectfully to communicate their 
recommendations in writing to the owner, master, or agent; and, if such repairs be not undertaken 
within a reasonable time, a report is to be made as soon as possible to the Committee. 

11. Notice of Surveys.—The Society’s Surveyors are required to attend for the purpose of 
holding surveys in their district, but the duty of giving notice when the attendance of the Surveyors is 
required to carry out Periodical Special Surveys or to supervise repairs, rests with the owners, masters, 
or agents. If such notice is not given, and the requisite surveys are not carried out, the characters of 
vessels are liable to be expunged from the Register Book. 


12. Appeal from Surveyor’s Recommendations.—Interested parties, considering the 
recommendations of the Society’s Surveyors, as to the construction or repair of a vessel, to be in any 
case unnecessary or unreasonable, are entitled to appeal to the Committee, who will direct a special 
survey to be held; but should the opinion of the Surveyor be confirmed by the Committee, the expense 
of such special survey is to be paid by the party appealing. 


18. Certificates of Class. (a) Genera/.—Certificates of first entry of classification and certifi- 
cates of character upon subsequent completed surveys on vessels, engines, and boilers, signed by the 
Chairman, the Deputy-Chairman, or the Chairman of the Sub-Committees of Classification, and 
countersigned by the Secretary, will be granted on application. 

(6) Provisional Certificates.—If the hull of a vessel has been built in accordance with the Rules, 
and a satisfactory report has been received from the Society’s Surveyors, a provisional certificate will be 
issued, if desired, stating the class to which the vessel will be entitled when the engines and boilers 
have been fitted on board in accordance with the Rules, and the Committee’s requirements otherwise 
complied with. 

14. Reconsideration of Class.—If, upon survey of any vessel, a material reduction is found to 
have taken place in the thickness of the plating and angles, the classification of the vessel will be 
reconsidered by the Committee. In every case in which the class assigned to a vessel is proposed to be 
reduced, notice is to be given in writing to the owner, master, or agent, with an intimation that if the 
reduction be objected to, the Committee will be ready to direct a special survey, if the owner, master, or 
agent agrees to pay the expenses attending the same, provided on the same special survey there shall 
appear sufficient ground for the proposed reduction of Class. 


15. Withdrawal of Class. (a) Non-compliance with Rules.—When the Rules as regards 
surveys on the hull, engines or boilers of a steam or motor vessel, or on the hull, masts, spars, or 
rigging of a sailing vessel have not been complied with, so that the vessel is not entitled to retain her 
class in the Register Book, the character will be expunged with a red line, under which the date of such 
withdrawal will be recorded. 

(b) Reported defects.—When it is found from reported defects in the hull, engines or boilers of a 
steam or motor vessel, or in the hull, masts, spars, or rigging of a sailing vessel, that the vessel is not 
entitled to retain her class in the Register Book, the character will be expunged with a black line, 
under which the date of such withdrawal will be recorded. 

(c) Owner's request.—When the class of a vessel is withdrawn from the Register Book by the 
Committee in consequence of a request from the owner, this will be indicated by the insertion of three 
dots (...) in the Register Book. 

(a) Infringement of freeboard conditions. —Where any vessel proceeds to sea with a less freeboard 
than that approved by the Committee, or where the freeboard mark is placed higher on the vessel’s 


sides than the position assigned by the Committee, the vessel’s class will be liable to be expunged from 
the Register Book. 


PERIODICAL SURVEYS OF STEEL VESSELS. 


SPECIAL SURVEY No. 1. 


1. The vessel is to be placed on blocks of sufficient height in a dry dock, or on a slipway ; proper 
stages are to be made, and the holds and peaks are to be cleared for examination. 


2. In vessels having a single bottom the limber boards and ceiling equal to not less than two 
strakes fore and aft on each side are to be removed, one such strake being taken from the bilges. 
Where the ceiling is fitted in hatches, the whole of the hatches and one strake of ceiling at the bilges 
are to be removed. 


3. The coal bunkers of steam vessels are to be cleared for examination, and ceiling is to be removed 
as in the holds. The bilges and limbers all fore and aft are to be cleaned out, so as to allow of these 
parts being properly examined. 


4. The framing and both surfaces of shell plating are to be exposed, and cleaned and coated 
where necessary. Special attention should be given to the examination of the ash shoots, and the shell 
plating in way of the openings. 


5. In cases in which the inner surface of the bottom plating is coated with cement or asphalt, the 
removal of this coating may be dispensed with, provided it be carefully inspected, tested by beating or 
chipping, and found sound and adhering satisfactorily to the steel. 


6. If the vessel has a double bottom a sufficient amount of ceiling is to be removed to enable the 
condition of the tank top to be ascertained, and if it is found that the plating is free from dirt and 
rust, the removal of the remainder of the ceiling may, in the case of the First Special Survey, be 
dispensed with. 


7. The double bottom tanks are to be tested by a head of water to the light water-line, but in no 
case less than 8 feet above the inner bottom. Double bottom compartments, which are used for the 
carriage of oil fuel, are to be tested by a head of water extending to the load water-line, or by a head 
sufficient to give the maximum pressure which can come upon them in practice, whichever is the 
greater. 


Where peak tanks or other deep tanks for carrying water ballast are fitted, their watertightness is 
to be tested by a head of water not less than 8 feet above the crown of the tank. 


All water ballast tanks are to be cleaned out to admit of their being properly examined inside, 
special attention being given to the tanks under the boilers. 


All peak tanks, deep tanks and bunkers specially constructed for carrying oil fuel are to be 
examined internally and are to be tested by a head of water equal to 30 per cent. of the depth of the 
tank, or 8 feet, whichever is the greater, provided the tanks are fitted with overflows or other means to 
prevent a greater pressure than indicated above. Where the tanks are not fitted with overflows or 
other similar devices, they must be tested by a head sufficient to give the maximum pressure which 
can be experienced in practice. 
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In the case of motor and other vessels burning oil fuel and carrying it in the double bottom and 
other tanks, upon the occasion of the First Special Survey No. 1 these tanks, with the exception of 
the fore and aft peak tanks, need not be examined internally, provided upon a general external 
examination of the tanks the Surveyor finds their condition to be satisfactory. In these cases the 
tanks are to be tested by a head of water of not less height than that stated in the preceding paragraph. 


8. When a deck originally required to be 3 inches thick is worn to 24 inches, 24 inches to 2 inches, 
it is to be renewed. If, however, such deck is found on survey to be in good condition the case will, 
upon application, receive the consideration of the Committee. 


9. The masts, spars, rigging, anchors, and general equipment of steam and sailing vessels are to 
be examined and either found, or placed, in good and efficient condition. 


10. The hatch covers and supports throughout are to be examined in position at the hatchways, 
and, if defective, are to be renewed or made good. 


The Surveyors should report on the efficiency of the tarpaulins, cleats, and battens, or other means 
of securing the hatches. 


The ventilator coamings and covers are to be examined, and special care is to be taken to see that 
they are in an efficient condition. 

11. The steering engine and its connections, the telemotor gear, the steering rods, chains, blocks, 
rudder, quadrant, tiller, steering gear, windlass, pumps, slnice valves, watertight doors, and air and 


sounding pipes are to be carefully examined, and their condition is to be stated on the Surveyor’s report. 

The Surveyor is to see that doubling plates are fitted under all sounding pipes. 

12. Where holds are insulated for the purpose of carrying frozen or chilled meat, and the vessel 
in way of the insulation was examined by the Society’s Surveyors at the time such insulation was 
fitted, it will be sufficient at the first Special Survey No. 1 to remove the limbers and hatches to enable 
the plating to be examined. 

13. The freeboard recorded in the Register Book is to be verified. 

14. The main and auxiliary engines and boilers and electrical equipment are to be examined and 


favourably reported on by the Society’s Engineer Surveyors. 


For Periodical Surveys of main and auxiliary engines and boilers and electrical equipment see 
pages 22-26. 


Second and Subsequent Surveys No. 1. 
1. All the requirements of Special Survey No. 1 are to be complied with. 
2. In vessels having double bottoms all close ceiling is to be removed so that the inner bottom 


plating may be thoroughly examined. In vessels having single bottoms a sufficient amount of ceiling 
is to be removed to enable the structure below the ceiling to be examined. 


In insulated holds, the limbers and hatches are to be removed and enough insulation is to be 
removed to admit of the framing and plating being examined. 


3. All the double bottom tanks are to be examined internally. 


4. The plating in way of the sidelights is to be examined, and if the Surveyor deems it necessary, 
he may require holes to be drilled in any portion of the structure where signs of wastage are evident, 
in order to ascertain the thickness of the material. 
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5. The chain cables are to be ranged for inspection, and the anchors and chains are to be examined 
and placed in good working condition, If any length of chain cable is found to be reduced in mean 
diameter at its most worn part to the extent indicated in Table 56, it is to be renewed. 


6. The chain locker is to be examined internally. 


7. All mast and bowsprit wedging is to be removed, except where the plating of masts or bow- 
sprits is doubled in way of the wedging. 


SPECIAL SURVEY No. 2. 


1. The vessel is to be placed on blocks of sufficient height in a dry dock or on a slipway ; proper 
stages are to be made, and the holds and peaks are to be cleared for examination. 


2. In vessels having a single bottom, the limber boards and ceiling equal to not less than three 
strakes fore and aft on each side are to be removed, one such strake being taken from the bilges. 


Where the ceiling is fitted in hatches, the whole of the hatches and one strake of ceiling at the 
bilges are to be removed. 


3. The coal bunkers of steam vessels are to be cleared for examination, and ceiling is to be 
removed as in the holds. The bilges and limbers all fore and aft are to be cleaned out, so as to allow 
of these parts being properly examined. 


4. The framing and both surfaces of the shell plating are to be exposed, and cleaned and coated 
where necessary. Special attention should be given to the examination of the ash shoots and the 
shell plating in way of the openings. 


5. In cases in which the inner surface of the bottom plating is coated with cement or asphalt, the 
removal of this coating may be dispensed with, provided it be carefully inspected, tested by beating 
or chipping, and found sound and adhering satisfactorily to the steel. 


6. If the vessel has a double bottom, an additional amount of ceiling is to be removed to enable 
the condition of the inner bottom plating, stanchion feet, and the bottom plating of bulkheads and 
tunnel sides to be examined. If the Surveyor deems it necessary, the whole of the ceiling is to be 
removed. 


7. The double bottom tanks are to be tested by a head of water to the light water-line, but in no 
case less than 8 feet above the inner bottom. Double bottom compartments which are used for the 
carriage of oil fuel, are to be tested by a head of water extending to the load water-line, or by a head 
sufficient to give the maximum pressure which can come upon them in practice, whichever is the 
greater. 


Where peak tanks or other deep tanks for carrying water ballast are fitted, their water-tightness 
is to be tested by a head of water not less than 8 feet above the crown of the tank. 


All double bottom tanks are to be cleaned out, to admit of their being properly examined inside, 
special attention being given to the tanks under the boilers. 


All peak tanks, deep tanks and bunkers specially constructed for carrying oil fuel, are to be 
examined internally and are to be tested by a head of water equal to 30 per cent. of the depth of the 
tank, or 8 feet, whichever is the greater, provided the tanks are fitted with overflows or other means to 
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prevent a greater pressure than indicated above. Where the tanks are not fitted with overflows or 
other similar devices, they must be tested by a head sufficient to give the maximum pressure which 
can be experienced in practice. 


8. The plating in way of the sidelights is to be examined, and if the Surveyor deems it necessary 
he may require holes to be drilled in any portion of the structure where signs of wastage are evident, 
in order to ascertain the thickness of the material. 

9. When a deck originally required to be 3 inches thick is worn to 2} inches, 23 inches to 
2 inches, it is to be renewed. If, however, such deck is found on survey to be in good condition, the 
case will, upon application, receive the consideration of the Committee. 

10. The chain cables are to be ranged for inspection, and the anchors and chains are to be examined 
and placed in good working condition. If any length of chain cable is found to be reduced in mean 
diameter at its most worn part to the extent indicated in Table 56, it is to be renewed. 


11. The chain locker is to be examined internally. 


12. The masts, spars, rigging and general equipment are to be examined and either found, or 
placed, in good and efficient condition. 


13. The hatch covers and supports throughout are to be examined in position at the hatchways, 
and, if defective, are to be renewed or made good. 


The Surveyors should report on the efficiency of the tarpaulins, cleats and battens, or other means 
of securing the hatches. 
The ventilator coamings and covers are to be examined, and special care is to be taken to see that 


they are in an efficient condition. 


14. The steering engine and its connections, the telemotor gear, the steering rods, chains, blocks, 
rudder, quadrant, tiller, steering gear, windlass, pumps, sluice valves, watertight doors, and air and 
sounding pipes are to be carefully examined, and their condition is to be stated on the Surveyor’s report. 


The Surveyor is to see that doubling plates are fitted under all sounding pipes. 


15. Where holds are insulated for the purpose of carrying frozen or chilled meat, and the vessel in 
way of the insulation was examined by the Society’s Surveyors at the time such insulation was fitted, it 
will be sufficient at the first Special Survey No. 2 to remove the limbers and hatches to enable the 
plating to be examined. 


16. The Freeboard recorded in the Register Book is to be verified. 


17. The main and auxiliary engines and boilers and electrical equipment are to be examined and 
favourably reported on by the Society’s Engineer Surveyors. 


For Periodical Surveys of main and auxiliary engines and boilers and electrical equipment see 
pages 22-26. 


Second and Subsequent Special Surveys No. 2. 
1. All the requirements of Special Survey No. 2 are to be complied with. 


2. In vessels having double bottoms all close ceiling is to be removed so that the inner bottom 
plating may be thoroughly examined. In vessels having single bottoms a sufficient amount of ceiling 
is to be removed to enable the structure below the ceiling to be examined. 
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In insulated holds the limbers and hatches are to be lifted, and enough insulation is to be removed 
to admit of the framing and plating being examined. 


3. All mast and bowsprit wedging is to be removed, except where the plating of masts or 
bowsprits is doubled in way of the wedging. 


SPECIAL SURVEY No. 38. 


1. The vessel is to be placed on blocks of sufficient height in a dry dock or on a slipway ; proper 
stages are to be made, and the holds and peaks are to be cleared for examination. 


2, All close and spar ceiling and casings of winch, windlass, soil, scupper, and air and sounding 
pipes are to be removed, and the whole of the steel work exposed for examination. The plating is to be 
examined in way of the sidelights, and in the accommodation sufficient lining should be removed to 
enable this to be done. Special attention should be given to the examination of the ash shoots and 
the shell plating in way of the openings. 


3. The coal bunkers of steam vessels are to be cleared for examination, and all ceiling is to be 
removed as in the holds. The bilges and limbers all fore and aft are to be cleaned out, so as to allow 
of these parts being properly examined. 


4. All rust is to be removed from the iron and steel throughout the vessel, and the surfaces are to 
be re-coated. 


5. In cases in which the inner surface of the bottom plating is coated with cement or asphalt, the 
removal of this coating may be dispensed with, provided it be carefully inspected, tested by beating or 
chipping, and found sound and adhering satisfactorily to the steel. 


6. If the Surveyor deems it necessary, he may require holes to be drilled in any portion of the 
structure where signs of wastage are evident, in order to ascertain the thickness of the material. 


7. Any parts of the structure which are found defective or materially less in substance than is 
required by the Rules are to be removed and replaced with proper materials, equal in substance and 
quality to that used in the original construction of the vessel. 


8. The double bottom tanks are to be tested by a head of water to the light water-line, but in no 
case less than 8 feet above the inner bottom. Double bottom compartments, which are used for the 
carriage of oil fuel are to be tested by a head of water extending to the load water-line, or by a head 
sufficient to give the maximum pressure which can come upon them in practice, whichever is the 
greater. 


Where peak tanks or other deep tanks for carrying water ballast are fitted, their watertightness is 
to be tested by a head of water not less than 8 feet above the crown of the tank. 


All double bottom tanks are to be cleaned out, to admit of their being properly examined inside, 
special attention being given to the tanks under the boilers. All peak tanks, deep tanks and bunkers 
specially constructed for carrying oil fuel are to be examined internally and are to be tested by a head 
of water equal to 30 per cent. of the depth of the tank, or 8 feet, whichever is the greater, provided the 
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tanks are fitted with overflows or other means to prevent a greater pressure than indicated above. 
Where the tanks are not fitted with overflows or other similar devices, they must be tested by a head 
sufficient to give the maximum pressure which can be experienced in practice. 


9. When a deck originally required to be 3 inches thick is worn to 24 inches, 24 inches to 2 inches, 
it is to be renewed. If, however, such deck is found on survey to be in good condition, the case 
will, upon application, receive the consideration of the Committee. 


10. The chain cables are to be ranged for inspection, and the anchors and chains are to be 
examined and placed in good working condition. If any length of chain cable is found to be reduced 
in mean diameter at its most worn part to the extent indicated in Table 56, it is to be renewed. 


11. The chain locker is to be examined internally. 


12. The masts, spars, rigging, and general equipment of steam and sailing vessels must be 
examined and either found, or placed, in good and efficient condition. All mast and bowsprit wedging 
is to be removed, whether the plating of iron or steel masts or bowsprits is doubled or not. 


In sailing vessels, the standing rigging is to be lifted, and the service and parcelling stripped off the 
nips, bends, and splices for examination ; if, however, the rigging has been recently fitted, particulars of 
the cases are to be submitted for the consideration of the Committee. The bobstay pins, the deadeyes 
and rigging screws to the whole of the standing rigging, also all bolts or pins and fittings are to be 
carefully examined. 


13. The hatch covers and supports throughout are to be examined in position at the hatchways 
and, if defective, are to be renewed or made good. 


The Surveyors should report on the efficiency of the tarpaulins, cleats, and battens, or other means 
of securing the hatches. 


The ventilator coamings and covers are to be examined, and special care is to be taken to see that 
they are in an efficient condition. 


14. The steering engine and its connections, the telemotor gear, the steering rods, chains, blocks, 
rudder, quadrant, tiller, steering gear, windlass, pumps, sluice valves, watertight doors, and air and 
sounding pipes, are to be carefully examined, and the condition of the same is to be stated on the 
Surveyor’s report. 


The Surveyor is to see that doubling plates are fitted under all sounding pipes. 


15. Where holds are insulated for the purpose of carrying frozen or chilled meat, and the vessel in 
way of the insulation was examined by the Society’s Surveyors at the time such insulation was fitted, 
the limbers and hatches are to be lifted, and enough insulation is to be removed in each of the chambers 
to admit of the framing and plating being exposed to satisfy the Surveyors of their general condition. 


16. The freeboard recorded in the Register Book is to be verified. 


17. The main and auxiliary engines and boilers and electrical equipment are to be examined and 
fayourably reported on by the Society’s Engineer Surveyors. 


For Periodical Surveys of main and auxiliary engines and boilers and electrical equipment see 
pages 22-26. 
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Second and Subsequent Special Surveys No. 3. 
1. All the requirements of Special Survey No. 3 are to be complied with. 


2. In steamers, the inside of the bunkers, and the parts in way of the boilers, are to receive the 
Surveyors’ particular attention, in view of the special liability of these parts to deterioration. 


3. The shell plating is to be drilled at such parts as the Surveyors may consider necessary to 
satisfy themselves as to the thickness. The number of holes drilled on each side of the vessel is to be 
in no case less than three in each strake of plating not covered with cement, the holes being drilled 
about amidships, and in the vicinity of the peak bulkheads. All paint as well as rust is to be entirely 
removed before the plates are gauged, and the actual thicknesses at all parts drilled are to be stated on a 
sketch which is to accompany the Surveyors’ report. 


The plating in way of cement in the bottom need not be drilled, provided the cement be found to be 
adhering satisfactorily to the plating, and the Surveyors consider drilling at this part unnecessary. 


4. Where holds are insulated for the purpose of carrying frozen or chilled meat, and the vessel in 
way of the insulation was examined by the Society’s Surveyors at the time such insulation was fitted, 
the limbers and hatches are to be lifted, and additional insulation is to be removed in each of the 
chambers to admit of the framing and plating being exposed to satisfy the Surveyors of the general 
condition of the same, and to enable the shell plating to be drilled as required by the Rules. 


5. In cases in which a Second Special Survey No. 3 is held on a vessel before she is 24 years old, 
the drilling of the outside plating referred to in clause 3 may be postponed until she reaches that age; 
but, until the requirements as to drilling have been fully complied with, the Survey in such cases will 
be described in the Register Book as Special Survey No. 3. 


6. In cases in which the requirements of the Second Special Survey No. 3 are fully complied with 
before a vessel is 24 years old, the fact will be noted in the Regisiter Book. Such notation, however, 
will not exempt a vessel from compliance with the requirements of the Survey as regards drilling when 
she is 24 years old, or at the first Special Survey held after that time, unless the drilling has been done 
at the previous Special Survey. 
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PERIODICAL SURVEYS OF MAIN AND AUXILIARY ENGINES 

AND BOILERS, ELECTRICAL EQUIPMENT AND EXHAUST STEAM 

TURBINES CONNECTED TO THE MAIN SHAFTING OF STEAM 
RECIPROCATING ENGINES, 


ENGINES AND BOILERS OF STEAM VESSELS. 


1. The machinery and boilers of all steam ships and the donkey boilers of sailing vessels are 
to be surveyed annually if practicable, and in addition are to be submitted to a Special Survey upon the 
occasions of the vessels undergoing the Special Periodical Surveys Nos. 1, 2 and 8, prescribed in the 
Rules, unless the machinery and boilers have been specially surveyed within a period of twelve months. 


2. At these Special Surveys, and on other occasions if deemed necessary by the Surveyors, the 
propeller, stern-bush, sea connections, and their fastenings, are to be examined while the vessel is 
in dry dock. 


3. The screw shaft is to be drawn at intervals of not more than three years in the cases of 
shafts fitted with continuous liners, and of shafts fitted with approved glands, or other approved 
appliances, at their after ends to permit of them being efficiently lubricated. In the cases of other 
screw shafts, they should be drawn at intervals of not more than two years. (On the application 
of owners, the Committee will be prepared to give consideration to the circumstances of any 
special case.) 


4. (a) The cylinders, pistons, slide valves and crank shafts of reciprocating engines, and the blading 
rotor shafts, and rotors as far as practicable, of turbine engines, together with thrust and intermediate 
shafts, pumps and condensers, are to be examined, and if necessary the condenser is to be tested. 
Where reduction gears are fitted, the shafts, shaft bearings, and teeth of the gears are to be 
examined. 


(6) Where exhaust steam turbines are connected to the main shafting of steam reciprocating 
engines, through reduction gearing and hydraulic clutches or other mechanical means, or electric 
motors, the turbines, gearing and clutches or electric motors are to be examined as far as practicable. 
If found to be satisfactory, they need not be dismantled. 


Where the power of the turbine is transmitted through a hollow gear wheel shaft attached to 
the main shafting by means of a coned coupling, the coned end of the internal driving shaft is to be 
exposed and the shaft to be examined as far as practicable. 


These requirements will also apply to exhaust steam turbines, and other appliances driven by 
them, which are used in conjunction with the main engines. 


5. The valves, cocks, pipes and strainers of the pumping arrangements are to be 
examined. 


6. The boilers and superheaters are to be examined internally and externally, and if deemed 
necessary by the Surveyors, both boilers and superheaters are to be drilled or tested by hydraulic 
pressure; the safe working pressure is to be determined by their actual condition. 
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7. The steam pipes and the principal boiler mountings are to be examined and the safety 
valves set to the safe working pressure. 

8. The electrical equipment is to be examined, as detailed on pages 25 and 26. 

9. If satisfactory, these Surveys will be recorded in the Register Book thus :— LMC6,33” 
in red or “B&MS6,33” in red. 

10. “LMC” (Lioyp’s Macuryery Certiricate) denotes that the machinery and boilers are 
fitted in accordance with the Rules; and when followed by a date, indicates that they were found 
at that time to be in good condition. “MS” with a date denotes that the engines at that time 
were found upon inspection to be in good condition. “BS” with a date denotes that the boilers 
were found upon inspection at that time to be in good condition. 

11. “B&MS” (Boruers anp Macninery Surveyep), with a date, denotes that the boilers 
and machinery, though not fitted strictly in accordance with the Rules, were found upon inspection 
at that time to be in good condition. 

12. In the event of either the machinery or boilers appearing to be impaired to such an 
extent as to render it desirable that either or both be specially surveyed within the periods 
prescribed above, a Certificate for either machinery or boilers for a limited period will be granted 
according to the nature of the case. 


BOILERS (INCLUDING PRESS BOILERS). 


1. Water tube boilers are to be specially surveyed annually. 


2. The boilers of all vessels are to be specially surveyed upon the occasion of the vessel under- 
going the First Special Survey No. 1, also when six years old, and subseynently they are to be 
specially surveyed annually. 

3. Press boilers and similar apparatus in floating whale-oil factories are to be specially surveyed 
when four and six years old, and subsequently they are to be specially surveyed annually. 

4, At these surveys the boilers and superheaters are to be examined internally and externally, and 
if deemed necessary by the Surveyors, both boilers and superheaters are to be drilled or tested by 
hydraulic pressure ; the safe working pressure is to be determined by their actual condition. 

5. The steam pipes and the principal boiler mountings are to be examined, and the safety valves 
set to the safe working pressure. 

6. If satisfactory these surveys will be recorded in the Register Book thus :—“ BS6,33 ” in red, 
“DBS6,33” in red, and “Py. BS6,33” in red respectively. 

7. “BS” (Bomszrs Surveyep) or “DBS” (Donkey Borer SURVEYED), or “Pr.BS” (PREss 
BorLERS SURVEYED) with a date, denotes that the boilers were found upon inspection at that time to be 
in good condition. 

8. In the event of the boilers appearing to be impaired to such an extent as to render it desirable 
that they be specially surveyed within the periods prescribed above, a Certificate for a limited period 
will be granted according to the nature of the case. 


PETROL, PARAFFIN, AND HEAVY OIL ENGINES AND THEIR AUXILIARIES. 


1.—(a) In the cases of vessels propelled by petrol, paraffin, and heavy oil engines a complete 
survey of the machinery, as detailed in clause 2, is to be held upon the occasions of the vessels 
undergoing the Special Periodical Surveys Nos. 1, 2 and 3, prescribed in the Rules (see pages 15 to 21), 
unless the machinery has been thus surveyed within a period of twelve months. 
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(b) At each intervening period of two years a modified survey of the machinery, as detailed in 
clause 3, is to be held. 


2. Complete Periodical Survey.—The complete periodical survey required in clause 1, paragraph (a), 
will consist of the following :— 


(a) The main engines and the auxiliaries are to be examined throughout, viz., all cylinders, 
pistons, valves and valve gears, connecting rods and t eir top and bottom end brasses, crossheads, 
guides, pumps, clutches, reversing gears, crank, thrust and intermediate shafts, propeller, stern bush, 
sea connections and their fastenings. 


(6) If compressed air is employed, the cylinders, pistons and valves of the compressors are to be 
examined. The air receivers are to be examined internally if possible, and, together with the air 
pressure pipes, are to be cleaned internally, if necessary, by means of steam, or otherwise. If the air 
receivers cannot be examined internally, they are to be tested by hydraulic pressure to twice the 
working pressure, attention being specially given in the case of welded receivers to the end and 
longitudinal joints. 


(ce) If electric ignition is employed the electric leads are to be examined and the system is to be 
tested. The magnetos are to be sent for inspection and overhaul to competent repairers. 


(d) Where reduction gears are fitted, the shafts, shaft bearings and teeth of the gears are to be 
examined, 


(e) Separate fuel storage tanks and daily service tanks, their fittings and connections are to be 
examined and, if deemed necessary by the Surveyor, the tanks are to be tested to the same pressure as 
specified for new tanks. 


(f) The valves, cocks, pipes and strainers of the pumping arrangements are to be examined. 
(g) The electrical equipment is to be examined, as detailed on pages 25 and 26. 
(h) The maneeuvring of the engines is to be tested under working conditions. 


3. Modified Survey.—The modified survey required in clause 1, paragraph (6), will consist of the 
following, viz. :— 


(a) The parts of the engines which the engineers of the vessel open up for adjustment and 
overhaul should be examined and reported upon. The survey is to include, for each main engine, the 
examination of at least two pistons, with their cylinders, covers and valves, connecting rods and their 
top and bottom end brasses, two of the main crank shaft journals and bearings, and one of the 
intermediate shaft bearings. If these are all satisfactory, their condition may be taken as 
representing that of the other similar parts. 


In the case of main engines having less than four cylinders, one of each of the parts aforementioned 
will be considered sufficient if found satisfactory. 


Where petrol, paraffin, and heavy oil engines are fitted for driving auxiliary machinery, a similar 
course is to be adopted, but in this case one of each of the parts aforementioned of each engine will be 
sufficient, if found to be satisfactory. 


(6) The valve gears are to be examined, as far as practicable. If found to be satisfactory, they 
need not be dismantled. 


(c) The pumps, air compressors and clutches (where fitted), and reversing gears, are to be 
examined as far as practicable. If found to be satisfactory, they need not be dismantled. 
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(d) If compressed air is employed, the air receivers are to be examined internally if possible, 
and, together with the air pressure pipes, are to be cleaned internally, if necessary, by means of steam, 
or otherwise. 

(e) If electric ignition is employed the electric leads are to be examined and the system is to be 
tested. The magnetos are to be sent for inspection and overhaul to competent repairers. 

(f) Separate fuel storage tanks and daily service tanks, their fittings and connections, are to be 
examined externally, and, if deemed necessary by the Surveyor, the tanks are to be tested to the same 
pressure as specified for new tanks. 

(g) If the examination reveals any defects, the Surveyor should recommend such further opening 
up as he may consider to be necessary. 


4. Screw Shaft.—The screw shaft is to be drawn at intervals of not more than three years in the 
cases of shafts fitted with continuous liners, and of shafts fitted with approved glands, or other 
approved appliances, at their after ends to permit of them being efficiently lubricated. In the cases 
of other screw shafts, they should be drawn at intervals of not more than two years. (On the 
application of owners, the Committee will be prepared to give consideration to the circumstances 
of any special case.) 


5. Record of Survey.—If the various parts mentioned in clauses 2 or 3 are found to be in a 
satisfactory condition, and the Surveyor finds that the machinery generally is in good order, he should 
recommend the vessel to have a fresh record of LMC, or LMC(M) as the case may be. 


6. Continuous Surveys—In the case of motorships fitted with heavy oil engines, if arrangements 
be made to open up the various parts of the machinery in regular rotation from time to time, so that 
the Society’s surveyors may examine the whole of the machinery every four years, the Rule require- 
ments, both for modified and complete periodical surveys, will be complied with if such a procedure 
be adopted. 


When the full requirements of the complete periodical survey have been complied with, a record 
of LMG (CS) (with date), (Lloyd’s Machinery Certificate, Continuous Survey) will be assigned in 
the Register Book, the date being that of the completion of a cycle of the continuous survey. 


ELECTRICAL EQUIPMENT. 


1. On the occasions of vessels undergoing the special surveys Nos. 1, 2 and 3 prescribed in the 
Rules, the electrical equipment is to be examined. 


2.—(a) Where the electrical equipment is for lighting purposes only, the installations are to be 
generally examined and tested under working conditions. 

(6) The fittings on all main and sub-distribution switchboards and boxes are to be examined to 
ensure that the circuits are not overfused. 

(c) The electric cables are to be examined as far as practicable without dismantling any fixtures 
or casings unless such dismantling is deemed to be necessary as the result of tests and observation. 

(d) A test is to be made on generators, cables, heaters, fittings, etc., and the insulation resistance 
is to be not less than 100,000 ohms. 


3.—(a) Where the electric generators are also used for supplying power for driving auxiliary 
machinery, steering gear, windlass or refrigerating machinery, the prime movers are to be opened out 
for examination in accordance with the Rules for the survey of Machinery set forth on pages 22 to 25 
of the Rules. 
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(6) The generators and all motors driving essential auxiliary machinery are to be examined as 
far as practicable. 

(c) All fittings on main and sub-distribution switchboards and boxes are to be examined to 
ensure that the circuits are not overfused. 

(d) The electric cables are to be examined as far as practicable without dismantling any fixtures 
or casings unless such dismantling is deemed to be necessary as the result of tests and observation. 

(e) A test is to be made on generators, motors, cables and other apparatus, heaters, fittings, etc., 
and the insulation resistance is to be not less than 100,000 ohms. 

(f) All generators are to be run in turn or simultaneously; all main switches and current 
breakers are to be operated, and all lamps, heaters, motors and other appliances run, though not 
necessarily under full load or simultaneously. 


ANNUAL OR OCCASIONAL SURVEYS OF STEEL VESSELS. 


1. At annual, or occasional surveys, vessels are to be examined generally as far as possible. 


2, When a vessel is placed in dry dock, or on a slipway, the Society’s Surveyors at the port are to 
avail themselves of the opportunity to examine the bottom of the vessel, and to examine the vessel 
throughout, as far as practicable, in order to satisfy themselves generally as to her condition. 


3. Special attention should be given to the examination of the ash shoots and the shell plating in 
way of the openings, and to the condition of the hatchways, ventilators, and other openings in 
the deck. 


4. Whenever the engines or boilers are taken out, the bearers, with the floor plates, girders, rivets, 
and other parts of the structure, under them, are to be surveyed ; and whenever the bottom plating 
is to be cemented, a survey is to be held prior to the cement being laid. The masts and spars are 
to be subject to examination by the Surveyors when deemed necessary by them on other occasions 
besides Special Surveys. 


5. The requirements for the survey of main and auxiliary engines and boilers and electrical 
equipment are set forth at pages 22-26. 


VESSELS NOT BUILT UNDER SURVEY. 


1. Hull.—(a) Where a character is required for vessels not surveyed while under construction, 
application must be made to the Committee in writing. Drawings, with scantlings of the vessel 
marked thereon, as well as particulars of the testing of the steel used in the construction of the 
vessel, should be furnished. 


A special examination is to be made, for which purpose the vessel is to be placed on high blocks in 
a dry dock or on ways; the hold is to be cleared and proper stages made; the rivets and plating of 
the bottom are to be thoroughly examined ; the close ceiling in the hold is to be removed as required 
for Special Survey No. 3. The coal bunkers of steam vessels are to be cleared; the whole of the 
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frames, stringers, floor plates, keelsons, engine and boiler bearers, beam knees, watertight bulkheads, 
rivets, and inner surface of the plating are to be exposed to view; all oxidation is to be removed from 
these parts and from the outside plating, rivets, keel, stem, sternpost, and rudder. 


In cases where the inner surface of the bottom plating is coated with cement or asphalt, if the 
coating be carefully inspected, and tested by beating or chipping, and found sound and adhering 
satisfactorily to the steel, its removal may be dispensed with, provided that upon the removal of a 
portion, the plating, frames, and rivets under it be found in satisfactory condition. 


(6) When the vessel is so prepared, the Surveyors are to ascertain the scantlings of the various 
parts, and verify the particulars given on the drawings furnished, drilling the shell plating and other 
parts where deemed necessary for this purpose. A few rivets are to be removed from various parts 
to ascertain their quality and the character of the countersinking and workmanship. A full report 
is to be made on a first entry report form in order that a character may be assigned to the vessel. 


2, Machinery.—The engines are to be opened out for survey, at least to the extent required for the 
Special Surveys Nos. 1, 2 and 3; the screw shaft is to be drawn and examined, and the arrange- 
ments of sea cocks, bilge suctions, and valves, are to be made to conform to the requirements of 
the Rules. 


The boilers are to be examined as required at Special Surveys, and the working pressure is to be 
determined from their actual scantlings in accordance with the Rules for the construction of boilers, 
and particulars should be furnished respecting the testing of the steel. 


The electrical equipment is to be examined as required at Special Survey. 


3. Periodical Surveys.—The periodical surveys are subsequently to be held as in the case of vessels 
built under survey. 


RULES FOR THE 
BUILDING OF STEEL VESSELS. 


SUBMISSION OF PLANS. 


Section 1. 1. Submission of Plans.—Where ships are built for classification in the Register 
Book, plans of Midship Section, Longitudinal Section, Decks, Scheme of Riveting, Watertight 
Bulkheads, Deep Tanks, Oil Fuel Bunkers, Widely Spaced Pillars and Girders, Panting Arrangements, 
Strengthening of Bottom Forward, Propeller Brackets, Balanced Rudder, Bossed Framing, Cruiser Stern, 
Large Deckhouses, and any other plans which may be required, showing the details of the scantlings 
and arrangements proposed, are to be submitted through the local Surveyors for the approval of the 
Committee before the work is commenced. 


TYPES OF VESSELS. 


Section 2. 1. (a) The Rules and Tables give the scantlings for two basic types of vessels which 
are denoted—* Full Scantling Vessel” and “Complete Superstructure Vessel.” 


(6) The scantlings for the “Full Scantling Vessel” will entitle the vessel to the maximum 
draught that can be assigned for the dimensions of the ship. 

(c) The scantlings for the “Complete Superstructure Vessel” will entitle the vessel to the 
maximum draught that can be assigned when the Depth for Freeboard Assignment is taken to 
the deck next below the complete superstructure deck. 

(d) For vessels which are intermediate in character between the two basic types, the scantlings are 
to be determined by the interpolation between the requirements for full scantling vessels and for 
complete superstructure vessels in proportion to the draught desired. 

(e) Vessels in which the draught desired is less than could be assigned as a “Complete Superstructure 
Vessel” may be specially considered by the Committee, and the scantlings adjusted according to the 
circumstances of the case and the draught desired, with the written consent of the owners. 

In such cases, however, the standard of strength in relation to the draught must not be less than 
that represented by the two basic types referred to above. 

(f) The class {Q0A will be assigned to vessels which comply with the requirements for a full 
scantling vessel. 

(g) The class 100A “with freeboard” will be assigned to vessels which have a draught less than 


the maximum that can be assigned for the corresponding full scantling vessel. 


(h) The Rules and Tables are framed for vessels of average ratios of breadth to depth, and of ratio 
of length to depth not greater than 13}. | Where the proportions are abnormal, special structural 
arrangements will be required to secure conformity with the standard of strength of the Rules. 


Sections 1-2 
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Section 3. 1. Principal Dimensions.—(a) The Length (L) is to be measured from the fore side of 
the stem to the after side of the sternpost on the summer load water line. 


The length (L) of vessels having cruiser sterns is to be taken as 96 per cent. of the extreme 
length measured from the fore side of the stem to the aftermost part of the cruiser stern, but 
is not to be less than the length from the fore side of the stem to the after side of sternpost, 
or to the centre of the rudder stock where a sternpost is not fitted. 


(b) The Breadth (B) is to be the greatest moulded breadth of the vessel. 


(c) The Depth (D) is to be measured at the middle of length, from the top of keel to the top of 
beam at side of uppermost continuous deck. Where the draught desired corresponds to that which 
could be assigned as a Complete Superstructure vessel the depth (DD) is to be measured toa point 
” feet 6 inches above the deck from which the freeboard is assigned in vessels not exceeding 300 
feet in length, and 8 feet above this deck in vessels greater than 300 feet in length. Where a vessel 
has more than one complete tier of superstructures, (D) is to be measured to the deck next above 
that from which the freeboard is assigned. For the purpose of these Rules, the deck to which the 
depth (D) is measured is to be regarded as the upper deck except where a vessel has more than one 
complete tier of superstructures. 


(d) A Framing Depth (qd) is to be measured vertically at the middle of length, from the top of 
ordinary floor or the top of double bottom at side to the top of the beams at side of the lowest deck or 
its equivalent. 


(e) Proportions.—The depth (D) is to be used in determining the proportions, except in way of a 
strength deck other than the upper deck, where the depth is to be taken to the strength deck. 
In vessels in which the depth (D) has been modified as prescribed in paragraph (¢) on account of the 
draught, the depth to be used in determining the proportions is to be the actual depth to the upper 
deck. 

2. Scantling numerals.—The scantlings of the principal parts of the vessel are to be determined by 

(1) The depth D 

(2) The numerals L x D and L x (B+ D) which are to be known as the 
“First Longitudinal Numeral” and the “ Second Longitudinal Numeral” 
respectively. 


(3) The proportions bE 
(4) The framing depth (d) 


Section 3 
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KEELS, STEMS, AND STERNFRAMES. 


Section 4. 1. Materials—(a) Where forgings are 
made from scrap material, either scrap iron or scrap steel 
may be used, but a mixture of scrap iron and scrap steel is 
not to be employed. 


(b) Where forgings are made of Ingot Steel, the 
requirements of Section 10 of the Rules for the Testing of 
Materials are to be complied with. 


(c) Where castings are used, the requirements of 
Section 9 of the Rules for the Testing of Materials are to 
be complied with. 


2. Bar Keels.—The dimensions of bar keels are to be 
as given in Table 1. The scarphs connecting the lengths of 
bar keel to each other and of the keel to the stem and stern- 
frame are to have a length of nine times the thickness of the 
keel, and the rivet holes required in the thin ends of the 
scarph connections are to be drilled in position. 


3. Flat Pilate Keels—The breadth and thickness of 
flat plate keels are to be as given in Tables 18 and 19, and 
intercostal keelson plates, or centre through plates, are to be 
connected to the keel plate by angles of the dimensions 
given in Table 10 for vessels with single bottoms and as 
given in Table 6 for vessels with double bottoms. The 
keel plates are to overlap the stem and the sternframe. 


4, Stems.—The dimensions of the stem are to be as 
given in Table 1, but may be gradually reduced from the 
load waterline to the stem head where the sectional area 
may be 75 per cent. of the Table requirements. 


5. Sternframes in Single Screw Vessels.—(a) The 
dimensions of the sternframe are to be as given in Table 1, 
but may be gradually reduced from the lower part of the 
rudder trunk to its head where the sectional area may be 50 
per cent. of that given in the Table. 

The length of the sole piece of the sternframe in way 
of the aperture should be kept as short as possible. 

In vessels having cruiser sterns the scantlings of the 
rudder post should be the same as required for the propeller 
post. 

(6) Where the length exceeds 275 feet the foremost or 
propeller post is to extend above the arch of the stern- 
frame and is to be efficiently connected to a deep transom 
plate which should be attached to the adjacent deck 
structure where practicable. 

In the case of vessels whose length does not exceed 275 
feet this requirement will apply if a cruiser stern is fitted. 


(c) The sectional area of the sole piece of the stern- 
frame is to be at least 20 per cent. greater than that of 
the propeller post; this increase is to be provided in the 
thwartship dimension of the sole piece as far as possible. 


(d) The thickness of the boss of the propeller post is to 
be at least 60 per cent. of the thickness of the sternframe. 


(e) The lower portion of the sternframe forming the 
keel connection is to extend forward from the fore side of 
the propeller post a distance of three times the amidship rule 
frame spacing, but need not extend forward of the after peak 
bulkhead provided an efficient attachment is obtained to the 
keel. 


(f) In steamers above 350 feet in length the shell 
plating is to be connected to the sternframe below the boss 
with three rows of rivets. 


6. Sternframes in Twin Screw Vessels.—(a) In the 
case of twin screw steamers which have no propeller aperture, 
sailing vessels and paddle steamers, the dimensions of the 
sternframe are to be as given in Table 1, but may be reduced 
from the lower part of the rudder trunk to its head, where 
the sectional area should be 75 per cent. of that given in 
the Table. 


(b) The lower portion of the sternframe forming the 
keel connection is to extend forward a distance of twice 
the amidship rule frame spacing from the fore side of the 
sternframe, but need not extend forward of the aft peak 
bulkhead provided an efficient attachment is obtained to 
the keel. 


7. Sternframes-General.—(a) The lower portion of the 
sternframe is to be flattened out to give an efficient attach- 
ment to the flat plate keel when that form of construction 
is adopted. 


(b) The sternpost is to extend to the top of the transom 
plate and is to be connected thereto by two double riveted 
angles where the breadth of the post exceeds 7} inches. 
The transom plate is to be ‘10 inch thicker than the 
floors and is to have a depth of six times the thickness 
required for “sternframes with apertures.” 


(c) Where sternframes are made in more than one piece 
the scarph connections are to have a length of three times 
the fore and aft dimension of the sternframe and a breadth 
of one and a half times the fore and aft dimension of the 
sternframe and are to be connected by four rows of rivets. 
The thickness of the tips of the scarphs is to be 13 per cent. 
of the thwartship dimension of the post. 


Section 4 
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In vessels having cruiser sterns, the scarph of the rudder 
post in single screw ships should not be fitted in the vertical 
portion of the post above the top gudgeon. 


(d) Gudgeons are to be forged on, or cast with the 
sternframe, and spaced to suit the rudder arms. ‘The upper 
gudgeon should be as near as practicable to the rudder trunk 
and rudder coupling. The gudgeons are to have a depth 
of 70 per cent. of the rudder head and a thickness of 50 per 
cent. of the diameter of the pintles. The depth of the 
bottom gudgeon is to be sufficient to take a rudder pintle 
having a parallel length equal to 40 per cent. of the diameter 
of the rudder head. 


(e) In high powered vessels and in vessels with rudders 
of abnormal size or proportions, a plan of the proposed 
arrangement of the sternframe is to be submitted for the 
approval of the Committee. 


RUDDERS. 


Section 5. 1. Materials.—(a) Where forgings are 
made from scrap material, either scrap iron or scrap steel 
may be used, but a mixture of scrap iron and scrap steel is 
not to be employed. 


(0) Where forgings are made of Ingot Steel, the 
requirements of Section 10 of the Rules for the Testing 
of Materials are to be complied with. 


(c) Where castings are used, the requirements of 
Section 9 of the Rules for the Testing of Materials are to 
be complied with. 


2. Scantlings.—(~) The diameters of rudder heads are 
to be determined from Table 41, on the basis of the speed 
of the vessel in conjunction with a numeral A x D, 


where A is the total area in square feet of the rudder 
abaft the forward edge of the main piece, and 


D is the distance, in feet, of the centre of gravity 
of area A abaft the centre line of the pintles. 


(6) The scantlings of the rudder arms, coupling bolts, 
and other details, are to be in accordance with the require- 
ments of Tables 42, 43 and 44. 


3. Single Plate Rudders.——(a) The main piece of 
single plate rudders is to have a straight taper from below 
the top pintle to the heel, where it is to be of the size 
required by Table 43. The diameter at the top pintle is 
to be not less than that of the rudder head. The arms 
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are to be fitted on alternate sides of the plate. Small fillets 
to arms forged or cast on the main piece are to haye a radius 
of not less than 20 per cent. of the distance between the arms. 
Large fillets are to have a radius at least equal to half the 
distance between the arms. 


(6) Where arms are shrunk upon and keyed to the 
main piece, the diameter of the latter in way of each arm 
is to be increased 10 per cent. to admit of an efficient key- 
way being cut. This increase in thickness is to be uniform 
all round the main piece, and is to extend above and below 
each arm for a distance equal to the increase in diameter, 
from which points it is to be gradually tapered over a 
similar distance into the normal diameter of the main piece. 
The thickness of the key is to be equal to 10 per cent. of the 
diameter of the main piece, and its breadth equal to twice 
its thickness. 


4. Couplings.—Where rudder heads are coupled, the 
dimensions of the bolts and the flanges of the palms are to 
be as required by Table 42, and the width of material outside 
the bolt holes is not to be less than two-thirds the diameter 
of the bolts. The bolts are to be “ fitted,” and the nuts are 
to be in proportion to the size of the bolts. Locking plates, 
split pins, or other efficient means are to be adopted to 
prevent the nuts from turning. ‘The thickness of the tips 
of the palms of scarphed couplings is to be 18 per cent. of 
the diameter of the head. 


5. Pintles—(a) The pintles are to be spaced as 
required by Table 43, and the top pintle should be as near 
as practicable to the rudder trunk. The pintles are to 
have the same depth as the gudgeons, and the parallel length 
of the bottom bearing pintle is to be at least 40 per cent. of 
the diameter of the rudder head. 


(6) The pintles of double plate rudders are to be 
spaced as required for single plate rudders, having an arm 
at each pintle. 


6. Rivets.—(a) The rivets in the rudder arms are to 
be spaced 44 diameters apart, centre to centre in single plate 
rudders, and 5 diameters apart in the bows and stays of 
double plate rudders. 


(b) Where the breadth of the arm exceeds 44 inches 
reeled riveting is to be adopted, and where the breadth of the 
arms exceeds 7 inches, two complete rows of rivets spaced 
44 diameters apart in each row are to be fitted. Where two 
complete rows are fitted the rivets are not to be directly 
opposite each other except at the outer ends of the arms. 
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(c) The rivet holes in rudder plates and arms are to be 
countersunk, and the rivets are to have full heads and points. 


SIDE FRAMING. 


Section 6. 1. Scantlings—(a) The scantlings of 
the side frames at the standard frame spacing are set forth 
in Tables 2, 2a, 3, 3a and 4. 


(6) The scantlings given in Tables 2 and 3 are applic- 
able to flush deck full scantling vessels. In vessels having 
partial superstructures the scantlings of the frames are to be 
intermediate between those given in Tables 2 and 2a or 3 
and 8 in proportion to the total percentage length of the 
vessel covered by superstructures, the depth (FJD) being taken 
to the same deck in each case. ‘The scantlings given in 
Table 4 are applicable to complete superstructure vessels. 


2, Spacing.—The spacing of the frames from centre to 
centre is to be in accordance with the size of the vessel, 
and as required by Tables 2, 2a, 8, 8a and 4. 

The frame spacing is not to exceed 27 inches between 
the collision bulkhead and one-fifth of the vessel’s length 
from forward and in the peaks the spacing is not to 
exceed 24 inches. 


The frame spacing round the stern of the vessel at the 
knuckle may be the same as amidships, but is not in any 
case to be greater than 30 inches. 


3. Extent of Framing in "Tween Decks.—(a) Full 
Scantling Vessels. In way of detached superstructures the 
frames need only extend to the superstructure deck on alter- 
nate frames, except as follows :— 


Poops.-—Intermediate angle frames, which need not 
be attached at their lower ends, are to be fitted. 


Long Bridges.—Intermediate angle frames may be 
dispensed with except for four frame spaces at each end 
of the bridge, where the frames as required in the 
upper "tween decks are to be extended continuous to 
the bridge deck. 

Short Bridges.—Intermediate angle frames which 
need not be attached at their lower ends are to be fitted. 
The arrangement of framing at each end of the bridge 
is to be the same as for long bridges. 

Forecastles.—Intermediate angle frames are to be 
fitted and scarphed to the frames below or bracketed to 
the upper deck. 

"Tween Decks below Upper Deck.—All the frames 
are to extend to the upper deck. 

D 


(b) Complete Superstructure Vessels—The frames 
need only extend to the upper deck on alternate frames abaft 
one-fifth of the vessel’s length from forward and forward of 
one-eighth of the vessel’s length from aft. From these 
points forward and aft respectively, intermediate angle 
frames are to be fitted and scarphed to the frames below or 
bracketed to the second deck. 


(c) The arrangements described in the above para- 
graphs apply only in vessels in which the Rule frame spacing 
is adopted and so long as such spacing does not exceed 
30 inches. 


In other cases the frames are to be fitted in the 
*tween decks at every frame. 


4, Scantlings of Framings in "Tween Decks.— 
(a) Full Scantling Vessels. The frames in the detached 
superstructures where extended to the superstructure deck 
on alternate frames only are to have scantlings as required 
for bulb angle frames in peaks but may be 4 inch less in 
depth. 


In the upper ’tween decks all the frames are to be as 
required for bulb angle frames in peaks but may be 4 inch 
less in depth. 


In the second ’tween decks all the frames are to have 
the scantlings for required bulb angle frames in peaks. 


(v) Complete Superstructure Vessels—The frames 
which only extend to the upper deck on alternate frames and 
the frames in the second ’tween decks should have the 
scantlings required for bulb angle frames in peaks but may 
be 4 inch less in depth. 


(c) The breadth of the shell flange of the frame is to be 
suitable for the diameter of the rivets in the shell plating. 


(d) Where the framing is not continuous the “tween 
deck frames are to be efficiently scarphed to the frames 
below. 


(e) Where intermediate angle frames are required to 
be fitted, the scantlings are to be as for angle frames in 
peaks except those in poops and short bridges in full 
scantling vessels and those in the upper "tween decks of 
complete superstructure vessels abaft one-eighth of the 
vessel’s length from aft, which may be 4 inch less in depth 
where the depth of the frame does not exceed 6 inches, 
and 1 inch less in depth where the depth of the frame 
is over 6 inches, 
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(f) Where more than one tier of superstructures are 
fitted the scantlings of the framing in ’tween decks will be 
specially considered. 


5. Reversed Frames.—(a) Where the framing consists 
of angle frame with reversed frame, the height to which 
the reversed frames are to extend is to be such as to make 
the strength of the framing in the tween decks equivalent 
to that specified in clause 4 above. 


(6) In vessels exceeding 250 feet in length, alternate 
reversed frames forward of the three-fifths length are to 
extend to the forecastle deck or to the upper deck in 
complete superstructure vessels in which a forecastle is 
not fitted. 


(c) The overlap of frame upon reversed frame is to be 
not less than 4 times the diameter of the rivet. 


6. Cut Frames.—Where frames are cut at watertight 
flats, they are to be attached to the plating of the deck by 
bracket plates of depth and breadth not Jess than three 
times the depth of peak bulb angle frames; where the 
*tween deck height exceeds 8 feet 6 inches, these brackets 
are to be increased. 


Brackets of the same thickness as the frames to which 
they are attached are to be fitted at every frame, and are 
to have not less than two rivets more than required for 
beam knee bracket plates of the same dimensions. At peak 
tanks where the flare is excessive, the brackets are to be 
flanged on the face and, where necessary, increased in size. 


7. General.—(a) Where the height between deck 
stringers at the side exceeds 8 feet 6 inches at any part, 
additional transverse strengthening at such part is to be 
provided, 


(b) Where hold frames are stopped at the lowest deck 
they are to be attached to the beams or bracketed to the 
deck stringer plate where beams are not fitted. 


(c) The floors in the fore and aft peaks are to have the 
same thickness as the floors elsewhere. 


(d) In after peaks the floors are to extend well above 
the stern tube but where the extension of the floor plates 
may not be practicable, deep cross-tie plates flanged on both 
upper and lower edges are to be fitted above the stern tube. 
The floors and cross-tie plates are to be connected to the 
frames with rivets spaced not more than 5 diameters apart, 
centre to centre. Arrangements are to be made to provide 
sufficient lateral rigidity to long cross-tie plates. 
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(e) In boiler rooms and permanent coal bunkers the 
thickness of the framing is to be increased ‘06 of an inch 
beyond that given in the Tables. 


(f) The rivet holes are to be punched from the faying 
surfaces of the frames and are not to be punched at the turn 
of the bilge, until the frames are bent to the required shape. 


(g) The requirements for frames and reversed frames on 
the floors in single bottom vessels are given in Section 8, 
clause 3. 


(4) Where wider frame spacing than that given in the 
Tables is proposed to be adopted, the requirements of 
Section 14 are to be complied with. 


(i) The requirements regarding the framing of cruiser 
sterns are given in Section 24. 


(j) The framing in way of deep ballast tanks and oil 
fuel bunkers and in way of bossing for screw shafts will be 
specially considered and sketches showing the arrangements 
proposed are to be submitted for approval. 


PANTING ARRANGEMENTS. 


Section 7. 1. Forward of the Collision Bulk- 
head.—(a) Tiers of beams on alternate frames are to be 
fitted within the peak below the lowest deck, these tiers 
being spaced not more than 6 feet apart. The scantlings 
of the beams are to be as required for upper decks having 
decks below, Table 13. 


(6) Stringer plates of the dimensions required for 
lower deck stringer plates at ends of vessel are to be fitted 
to each tier of panting beams. 


(c) The stringer plates are to be attached to the outside 
plating by double angles or by single angles having flanges 
of sufficient breadth to take two complete rows of rivets. 


(d) Frames at which there is not a beam are to be 
attached to the stringer plate by a knee, whose depth is to 
be one-half the breadth of the stringer plate. 


2. Abaft the Collision Bulkhead. a. Web Frame 
Arrangement.—(a) Web frames, three or four frame spaces 
apart, are to be fitted for a distance, measured from the 
Rule position of the collision bulkhead, equal to at least 
74 per cent of the length of the vessel. 
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(b) Side stringers, spaced 6 feet apart, in line with the 
stringers in the peaks, are to be fitted in conjunction with 
the web frames and are to be extended aft beyond the web 
frames for three frame spaces. These stringers are to be 
tapered off from the aftermost web to the end, the face bar 
being retained throughout. 


(c) The scantlings of the web frames and side stringers 
are to be in accordance with the requirements of Table 5, 
the depth (1D) being measured to the deck below the upper 
deck in vessels whose draught does not exceed that which 
could be assigned as a Complete Superstructure vessel and 
the framing depth “d” being measured at the statutory 
position of the collision bulkhead. 


(d) The web frames and side stringers are to be 
attached to the outside plating by double angles or by single 
angles having flanges of sufficient breadth to take two com- 
plete rows of rivets. Where the depth of hold is excessive 
the number of rows of rivets attaching the web frames to 
the shell may require to be increased. 


(e) The web frames are to be attached to the margin 
plate by double angles and to the inner bottom plating by 
large gusset plates. Where the web frames exceed 30 inches 
in depth the double angles attaching the web frames to the 
margin plate are to have flanges of sufficient breadth to 
take two rows of rivets, and the floors in way of the web 
frames are to be attached to the margin plate by double 
angles, having both flanges of the same breadth as those 
of the angles outside the margin plate. 


(f) The web frames are to be attached to the deck 
beams at their head by bracket knees of the thickness of the 
web frames and flanged on their inner edge. The breadth 
and depth of these knees are to be equal to the depth of the 
web frames and the dimensions are to be measured from the 
lower edge of the beam and the inner edge of the web 
frame. The knees are to be double riveted in each arm. 


(g) The side stringers are to be attached to alternate 
frames by a bracket knee plate of the same depth and 
thickness as the stringer. 


() The stringers are to be attached to the web frames 
by double angles of the same thickness as the web frames, 
and straps of the dimensions given in Table 5 are to be 
fitted at the junction of the web frames and side stringers. 


B. Deep Frame Arrangement.—(a) The scantlings 
of the side frames below the lowest deck are to be in 
accordance with the requirements of Table 5a for a distance 

d 2 


equal to at least 10 per cent of the vessel’s length, measured 
from the Rule position of the collision bulkhead. In 
vessels whose draught does not exceed that which 
could be assigned as a Complete Superstructure vessel, the 
depth (1D) is to be measured to the deck below the upper 
deck. 


(b) The rivets connecting the frames to the side 
plating are to be spaced 5} diameters apart, centre to centre. 


(c) The gusset attachments and the corresponding 
rivets are to be increased 50 per cent above the require- 
ments of Table 8. The number of rivets in the angles 
which attach the bracket plates to the margin plate are also 
to be 50 per cent greater than required by Table 8. 


Where double angles are fitted connecting the bracket 
plates to the margin plate, the angles attaching the floors 
to the margin plate are also to be doubled. Where single 
angles double riveted are fitted, the angle attaching the floor 
plate to the margin plate is to have the same scantlings as 
the angle outside the margin, and is to be through-riveted 
thereto. 


(d) Beam knees are to be in accordance with Section 15, 
clause 3. 


(e) Side stringers, spaced 6 feet apart, are to be fitted 
in line with the stringers in the peak, and are to have the 
scantlings given in Table 5a. The stringers are to extend 
throughout the region defined in paragraph (7) above, and 
are to be attached to the fore peak bulkhead by a bracket, 
flanged on the edge, two frame spaces long each way. 


(f) Each side stringer is to be attached to the shell 
plating by a single angle having a single row of rivets in 
each flange. 


3. Deep Tween Decks.—In vessels with deep ’tween 
decks additional intercostal side stringers are to be fitted 
at the fore end, supported by web frames if considered 
necessary. 


4, After Peak.—(a) In the after peak tiers of beams 
and stringers are to be fitted similar to those required in the 
fore peak, except that the spacing of the stringers may be 
8 feet. Where the counter has excessive flare web frames 
and stringers or other equivalent strengthening is to be 
fitted where considered necessary by the Surveyors. 


(0) Floors and cross-tie plates are to be fitted as 
required by Section 6, clause 7 (d). 
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(f) Where more than one tier of superstructures are 
fitted the scantlings of the framing in ’tween decks will be 
specially considered. 


5. Reversed Frames.—(a) Where the framing consists 
of angle frame with reversed frame, the height to which 
the reversed frames are to extend is to be such as to make 
the strength of the framing in the tween decks equivalent 
to that specified in clause 4 above. 


(6) In vessels exceeding 250 feet in length, alternate 
reversed frames forward of the three-fifths length are to 
extend to the forecastle deck or to the upper deck in 
complete superstructure vessels in which a forecastle is 
not fitted, 


(c) The overlap of frame upon reversed frame is to be 
not less than 4 times the diameter of the rivet. 


6. Cut Frames.—Where frames are cub at watertight 
flats, they are to be attached to the plating of the deck by 
bracket plates of depth and breadth not less than three 
times the depth of peak bulb angle frames; where the 
"tween deck height exceeds 8 feet 6 inches, these brackets 
are to be increased. 


Brackets of the same thickness as the frames to which 
they are attached are to be fitted at every frame, and are 
to have not less than two rivets more than required for 
beam knee bracket plates of the same dimensions. At peak 
tanks where the flare is excessive, the brackets are to be 
flanged on the face and, where necessary, increased in size. 


7. General.—(a) Where the height between deck 
stringers at the side exceeds 8 feet 6 inches at any part, 
additional transverse strengthening at such part is to be 
provided, 


(6) Where hold frames are stopped at the lowest deck 
they are to be attached to the beams or bracketed to the 
deck stringer plate where beams are not fitted. 


(c) The floors in the fore and aft peaks are to have the 
same thickness as the floors elsewhere. 


(d) In after peaks the floors are to extend well above 
the stern tube but where the extension of the floor plates 
may not be practicable, deep cross-tie plates flanged on both 
upper and lower edges are to be fitted above the stern tube. 
The floors and cross-tie plates are to be connected to the 
frames with rivets spaced not more than 5 diameters apart, 
centre to centre. Arrangements are to be made to provide 
suflicient lateral rigidity to long cross-tie plates. 
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(e) In boiler rooms and permanent coal bunkers the 
thickness of the framing is to be increased °06 of an inch 
beyond that given in the Tables. 


(f) The rivet holes are to be punched from the faying 
surfaces of the frames and are not to be punched at the turn 
of the bilge, until the frames are bent to the required shape. 


(g) The requirements for frames and reversed frames on 
the floors in single bottom vessels are given in Section 8, 
clause 3. 


(h) Where wider frame spacing than that given in the 
Tables is proposed to be adopted, the requirements of 
Section 14 are to be complied with. 


(i) The requirements regarding the framing of cruiser 
sterns are given in Section 24. 


(j) The framing in way of deep ballast tanks and oil 
fuel bunkers and in way of bossing for screw shafts will be 
specially considered and sketches showing the arrangements 
proposed are to be submitted for approval. 


PANTING ARRANGEMENTS. 


Section 7. 1. Forward of the Collision Bulk- 
head.—(a) Tiers of beams on alternate frames are to be 
fitted within the peak below the lowest deck, these tiers 
being spaced not more than 6 feet apart. The scantlings 
of the beams are to be as required for upper decks having 
decks below, Table 13. 


(b) Stringer plates of the dimensions required for 
lower deck stringer plates at ends of vessel are to be fitted 
to each tier of panting beams. 


(c) The stringer plates are to be attached to the outside 
plating by double angles or by single angles having flanges 
of sufficient breadth to take two complete rows of rivets. 


(d) Frames at which there is not a beam are to be 
attached to the stringer plate by a knee, whose depth is to 
be one-half the breadth of the stringer plate. 


2, Abaft the Collision Bulkhead. a. Web Frame 
Arrangement.—(a) Web frames, three or four frame spaces 
apart, are to be fitted for a distance, measured from the 
Rule position of the collision bulkhead, equal to at least 
74 per cent of the length of the vessel. 
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(b) Side stringers, spaced 6 feet apart, in line with the 
stringers in the peaks, are to be fitted in conjunction with 
the web frames and are to be extended aft beyond the web 
frames for three frame spaces. These stringers are to be 
tapered off from the aftermost web to the end, the face bar 
being retained throughout. 


(c) The scantlings of the web frames and side stringers 
are to be in accordance with the requirements of Table 5, 
the depth (FD) being measured to the deck below the upper 
deck in vessels whose draught does not exceed that which 
could be assigned as a Complete Superstructure vessel and 
the framing depth “d” being measured at the statutory 
position of the collision bulkhead. 


(d) The web frames and side stringers are to be 
attached to the outside plating by double angles or by single 
angles having flanges of sufficient breadth to take two com- 
plete rows of rivets. Where the depth of hold is excessive 
the number of rows of rivets attaching the web frames to 
the shell may require to be increased. 


(e) The web frames are to be attached to the margin 
plate by double angles and to the inner bottom plating by 
large gusset plates. Where the web frames exceed 30 inches 
in depth the double angles attaching the web frames to the 
margin plate are to have flanges of sufficient breadth to 
take two rows of rivets, and the floors in way of the web 
frames are to be attached to the margin plate by double 
angles, having both flanges of the same breadth as those 
of the angles outside the margin plate. 


(/) The web frames are to be attached to the deck 
beams at their head by bracket knees of the thickness of the 
web frames and flanged on their inner edge. The breadth 
and depth of these knees are to be equal to the depth of the 
web frames and the dimensions are to be measured from the 
lower edge of the beam and the inner edge of the web 
frame. The knees are to be double riveted in each arm. 


(g) The side stringers are to be attached to alternate 
frames by a bracket knee plate of the same depth and 
thickness as the stringer. 


(h) The stringers are to be attached to the web frames 
by double angles of the same thickness as the web frames, 
and straps of the dimensions given in Table 5 are to be 
fitted at the junction of the web frames and side stringers. 


B. Deep Frame Arrangement.—(a) The scantlings 
of the side frames below the lowest deck are to be in 
accordance with the requirements of Table 5a for a distance 
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equal to at least 10 per cent of the vessel’s length, measured 
from the Rule position of the collision bulkhead. In 
vessels whose draught does not exceed that which 
could be assigned as a Complete Superstructure vessel, the 
depth (ED) is to be measured to the deck below the upper 
deck. 


(b) The rivets connecting the frames to the side 
plating are to be spaced 55 diameters apart, centre to centre. 


(c) The gusset attachments and the corresponding 
rivets are to be increased 50 per cent above the require- 
ments of Table 8. The number of rivets in the angles 
which attach the bracket plates to the margin plate are also 
to be 50 per cent greater than required by Table 8. 


Where double angles are fitted connecting the bracket 
plates to the margin plate, the angles attaching the floors 
to the margin plate are also to be doubled. Where single 
angles double riveted are fitted, the angle attaching the floor 
plate to the margin plate is to have the same scantlings as 
the angle outside the margin, and is to be through-riveted 
thereto. 


(d) Beam knees are to be in accordance with Section 15, 
clause 3. 


(e) Side stringers, spaced 6 feet apart, are to be fitted 
in line with the stringers in the peak, and are to have the 
scantlings given in Table 5a. ‘The stringers are to extend 
throughout the region defined in paragraph (7) above, and 
are to be attached to the fore peak bulkhead by a bracket, 
flanged on the edge, two frame spaces long each way. 


(f) Each side stringer is to be attached to the shell 
plating by a single angle having a single row of rivets in 
each flange. 


3. Deep "Tween Decks.—In vessels with deep ’tween 
decks additional intercostal side stringers are to be fitted 
at the fore end, supported by web frames if considered 
necessary. 


4, After Peak.—(«) In the after peak tiers of beams 
and stringers are to be fitted similar to those required in the 
fore peak, except that the spacing of the stringers may be 
8 feet. Where the counter has excessive flare web frames 
and stringers or other equivalent strengthening is to be 
fitted where considered necessary by the Surveyors. 


(v) Floors and cross-tie plates are to be fitted as 
required by Section 6, clause 7 (4). 
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FLOOR PLATES IN VESSELS HAVING 
SINGLE BOTTOMS. 


Section 8. 1. Spacing.—A floorplate is to be fitted 
and riveted to every frame and is to extend across the middle 
line, except where a vertical centre through plate is fitted, 
in which case the floors are to be efficiently connected to it 
on each side by double vertical angles having the same 
thickness as the centre plate. 


2. Scantlings.—(a) The depth and thickness of the 
floor plates are to be in accordance with the requirements 
of Table 9. The thickness is to be increased above the 
midship thickness by ‘04 inch in the engine space and by 
10 inch in the boiler space. 


(b) The upper edges of the floor plates are not to be 
below the level of the upper edge at the centre line. 


(c) Flanged bracket plates, of the same thickness as 
the floors, are to be fitted at the bilges, extending to a 
height above the base line equal to twice the depth of the 
floor at the centre line and having an overlap on the floor, 
inside the line of the frame, equal to the depth of the floor 
at the centre line. 


(d) In vessels having considerable rise of floor the depth 
of the floor plates may be required to be increased. 


(e) Towards the ends of the vessel the floor plates are 
to be gradually increased in depth in order that the sides 
may be efliciently connected when the brackets may be 
omitted. 


(f) Floor plates forming part of bulkheads are not to 
be less than 36 inches in depth, measured from the top of the 
keel, and the thickness is to be as required for the bottom 
strake of bulkhead plating. 


3. Frames and Reverse Frames on Floors.—(a) 
Where the side frames extend only to the lower turn of bilge, 
the frames on the floor plates are to be of the same thickness 
as the floor and the breadths of the flanges sufficient for the 
diameter of the rivet used. 


(¥) Where the side frames are carried to the centre 
line of the ship, the overlap of the floor plate on the frame 
need only be sufficient to take one row of rivets. 


(c) The reversed bars, fitted on the upper edges of the 
floors, are to have flanges of the size given for reversed 
frames in peaks and the thickness is to be the same as 
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that of the floor. Where reversed bars are cut, a doubling 
angle forming a butt strap is to be fitted having at least 
three rivets on each side of the butt. 


(d) Where floors are flanged on their upper edges as 
a substitute for fitting reversed bars, the thickness of the 
floors is to be increased 02 inch and the breadth of the 
flange is to be equal to the breadth of the reversed bar 
omitted. Floors are not to be flanged in the engine space, 
under boiler bearers, or in way of the strengthening of 
bottom forward. 


(e) Double reversed angles, extending from side to side, 
are to be fitted on every floor in the engine space and under 
boiler bearers. 


(f) The thickness of all the reversed bars in the boiler 
space is to be increased by *10 inch. 


4, Watercourses.—Watercourses are to be formed 
above the frames through all the floor plates on each side 
of the middle line, also at the lower turn of the bilges in 
vessels of full form, as well as through the vertical centre 
plate and intercostal keelsons, where such keelsons are 
fitted, in order that water may reach the pumps freely. 


5. Vessels Loading or Discharging Aground.—In 
the case of small vessels intended to load or discharge while 
lying aground it is recommended that the bottoms be 
additionally strengthened in order to withstand the 
exceptional stresses to which they may be subjected. 


6. Strengthening of Bottom Forward.—The require- 
ments regarding the strengthening of the fore part of the 
bottom of steamers are contained in Section 11. 


KEELSONS IN VESSELS HAVING SINGLE 
BOTTOMS. 


Section 9. 1. Scantlings—The scantlings and 
arrangements of keelsons are to be as required by Table 10. 


2, Continuity.—Where the keelsons are cut at the 
bulkheads the longitudinal strength is to be efficiently 
maintained. 


Where keelsons, or other longitudinal members are 
required for a certain portion of the length of a vessel, care 
is to be taken to avoid any abrupt discontinuity of 
strength at their terminations. 


bl 
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3. Middle Line Keelsons.—(q) All middle line keelsons 
are to extend as far forward and aft as practicable. 


(b) Where flat plate keels are adopted intercostal or 
centre through plate keelsons are to be fitted. 


(c) Intercostal keelsons are to be attached to the floors 
by single angles having the same thickness as the intercostal 
plates. 


(d) Centre through plate keelsons are to have the 
thickness given in Table 10, and the floors are to be attached 
to them by double vertical bars of the same thickness as 
the keelson plate. Foundation plates of the same thickness 
as the centre plate and not less than 12 inches in breadth 
are to be fitted above the floors, one on each side of the 
centre keelson, and are to be attached thereto by the con- 
tinuous angles. 


4, Side Keelsons.—(a) Where the moulded breadth 
of the vessel does not exceed 30 feet, one side keelson is to 
be fitted on each side of the centre line, and where the 
breadth is above 30 feet and does not exceed 54 feet, two 
side keelgons are to be fitted. 


All side keelsons are to extend as far forward and aft as 
practicable. 


(b) Double angles, of the dimensions given in Table 10, 
or single angles of equivalent sectional area, are to be fitted 
on the upper edge of the keelson. 


(c) Side keelsons are to have intercostal plates attached 
to the shell plating by angles of the same thickness as 
the intercostal plates. 


(d) In the engine space additional side keelsons are to 
be fitted and are to be attached to the shell. 


(e) Where the intercostal plates are flanged on their 
lower edges as a substitute for fitting attachment angles to 
the outside plating, their thickness is to be increased by 
-02 inch. Intercostals are not to be flanged in way of the 
strengthening of bottom forward. 


5. Increased thickness in Boiler Room.—The thick- 
ness of the centre and side keelson plates and bars not 
covered by cement is to be increased by “10 inch in boiler 
rooms. 


g. Butt Connections.—All angle and bulb angle bars 
of keelsons are to be in long lengths, and the butts are to be 
properly shifted and strapped with angles of the same 
thickness not less than 2 feet in length. The butts of the 
keelson plates are to be properly shifted and are to be 
riveted as required by Table 89. The continuous keelson 
angles are to be attached to the reversed frames. 


7. Strengthening of Bottom Forward.—The require- 
ments regarding the strengthening of the fore part of the 
bottom of steamers are contained in Section 11. 


DOUBLE BOTTOMS. 


Section 10. 1. Scantlings and Arrangements.— 
The scantlings and attachments of the structure forming 
the double bottom are to be as required by Tables 
6, 7 and 8. 


2, Centre Girder—(a) The centre girder is to have 
the depth and thickness given in Table 6. 


(b) In vessels not exceeding 250 feet in length, the 
angles attaching the centre girder to the keel plate and the 
inner bottom plating may be single except throughout 
the engine room and underneath the thrust seating and 
forward of the half length. 


(c) In vessels exceeding 250 feet in length, these angles 
are to be double throughout. 


(d) Single angles, double riveted, may, if desired, be 
fitted attaching the centre girder to the keel plate and to 
the inner bottom in vessels exceeding 250 feet in length, 
where the first longitudinal numeral does not exceed 
14850. 


The flanges of these angles are to be of sufficient width 
to take two complete rows of rivets, and the thicknesses are 
to be as given in Table 6. 


In such cases double angles as required by Table 6 
are to be fitted attaching the centre girder to the inner 
bottom throughout the engine room, underneath the thrust 
seating, and from half length forward to the collision 
bulkhead. 


Double angles, as required by Table 6, are also to be 
fitted attaching the centre girder to the keel plate from 
half length forward to the collision bulkhead. 


8. Side Girders.—(a) One side girder is to be fitted on 
each side of the centre line when the rule breadth of the 
vessel does not exceed 58 feet, and two side girders are to 
be fitted when the breadth does not exceed 70 feet. Side 
girders are to be extended as far forward and aft as 
practicable. 


(6) Additional side girders are to be fitted in way of 
the engine seating and thrust block seating. 
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15. Drainage—The pumping and draining arrange- 
ments are to be in accordance with the requirements of 
Section 34, clauses 2 and 38. 


16. Vessels carrying Oil Fuel in Double Bottom.— 
The modifications required in the scantlings and arrange- 
ments of double bottoms for the carriage of oil fuel are 
contained in Section 20, Sub-Section C. 


ADDITIONAL STRENGTHENING OF THE FORE 
PART OF THE BOTTOM. 


Section 11. 1. Double Frames.—(a) The frames 
are to be doubled from the half length forward to 
the statutory position of the collision bulkhead, from margin 
plate to margin plate of double bottoms, or to the lower 
turn of bilges where a double bottom is not fitted. 


(6) Instead of the double bars required by the previous 
paragraph, single bars may be fitted having flanges each of 
sufficient breadth to take two complete rows of rivets. 


2. Shell Plating.—The thickness of the three strakes 
of shell plating next the keel is to be 10 per cent in excess 
of the midship thickness, and this is to be maintained from 
half length forward to the position of the collision bulkhead 
as defined by the Rules. In small vessels two strakes only 
need have this increased thickness if these cover entirely the 
flat of bottom. 


3. Side Girders.—(«) In vessels having double bottoms 
the spacing of the intercostal girders forward of the half 
length is not to exceed 7 feet, and additional intercostal 
girders attached to the shell and having a height of one-half 
the depth of the floor at that part are to be fitted 
extending as far forward as practicable. 


(4) Where there is no double bottom in the fore part of 
a vessel, additional intercostal side keelsons are to be fitted 
from the half length to the position of the collision 
bulkhead specified in the Rules. 


4. Riveting.—Forward of the half length, the rivets 
connecting the frames to the floors and plating in the bottom 
of vessels are to be spaced 5} diameters apart, centre to 
centre. 

The seams of the shell plating are, in all cases, to be 
double riveted. 


5. Flanging.—Floor plates or intercostals are not to be 
flanged within the range of the strengthening required by 
this section. 
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SHELL PLATING. 


Section 12. 1. Thickness.—(a) The thickness of 
the shell plating is given in Tables 18 and 19 and the 
reduction towards the ends of the vessel is to be effected 
gradually. 


(b) The strakes of shell plating next the keel are to 
have the thickness maintained forward as required by 
Section 11, clause 2. 


(c) In single screw steamers the plates connected to the 
sternframe, and in twin screw steamers the plates connected 
to the spectacle frame and to the sternframe, are to be of the 
Table thickness required for the side plating amidships. 
Plates on the spectacle frame of twin screw steamers, and 
on the hoss of single screw steamers, which require to be 
furnaced are to have the thickness required for propeller 
boss plates given in Tables 18 and 19. The shell plating 
is to be of increased thickness or doubled in the region of 
the hawse pipes. 


(d) In way of long bridges the thickness of the upper 
deck sheerstrake and strake below may be as required for 
side plating. 

(e) Where the breadth of the strakes of shell plating 
is excessive suitable compensation will be required. 


2, Shift of Butts—(a) The butts of shell plating 
are to be arranged to give as good a shift as possible and in 
adjoining strakes butts are not to be nearer each other than 
two frame spaces. Butts of alternate strakes, other than 
the strakes adjacent to flat plate keels, are not to be in the 
same frame space. 


(0) The butts of the sheerstrakes are to be shifted at 
least two frame spaces from the butts of adjacent deck 
stringer plates, 


3. Fitting and Caulking of Butts and Edges.—All 
outside edges of seams and butts are to be either planed or 
chipped fair and then carefully caulked. 


Plates are to be sheared from the faying surface and 
if this be not done the burr caused by shearing is to be 
carefully removed, 


4. Openings in Topside Plating.—(a) Where side- 
light or other openings are cut in the sheerstrake, and the 
sectional area remoyed is greater than 20 per cent of the 
unpierced plate, compensation is to be provided by increasing 
the thickness of the plating, 
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(¥) All openings in the shell plating for cargo doors, 
coal ports, and other purposes, are to have well-rounded 
corners, and arrangements are to be made to maintain the 
transverse and longitudinal strength in way of the openings. 


5. Liners.—The spaces between plating and frames are 
to be closely fitted with liners of iron or steel which are to 
be in one piece and of the same breadth as the flange of 
the frame. 

6. Bulwark Plating—(a) The spacing between the 
stanchions which support the bulwarks is not to exceed 
6 feet. ‘The stanchions nearest the ends of a bridge or 
long poop are not to be more than 5 feet from the bridge 
or poop bulkhead, and are to be formed of web plates. Where 
the bulwark plating and main rail are cut to form a gangway 
or cargo port, the bulwark stays at each end of the port are to 
be of increased strength. 

(b) Care is to be exercised that continuity of strength 
is maintained at the break of erections ; and gangways, doors, 
and other openings in the bulwark plating are to be kept 
well clear of these breaks. Where mooring pipes are fitted 
in bulwarks, the surrounding plating is to be doubled. 


DECKS. 
Section 18. 1. Steel Decks.—(a) Steel decks are 
to be fitted in accordance with the requirements of Tables 
20 to 26. 


(b) The scantlings of upper, second and third decks 
in association with beams on every frame are to be in 
accordance with the requirements of Tables 20, 21 and 26. 
The scantlings for upper decks given in Tables 20 and 21 
headed “ Where One Deck is Fitted,” apply to the upper 
decks of vessels having no decks below. The heading 
“Where T'wo Decks are Fitted” refers, as indicated by the 
sub-headings in the Tables, to the cases where the second 
deck is composed of stringers and tie plates or is a complete 
steel deck, and the heading ‘ Where Three Decks are Fitted” 
refers to vessels which have three complete steel decks. 

(c) The thicknesses given in the Tables are associated 
with a tumble-home of 12 inches at the strength deck. If 
the tumble-home is greater or less than 12 inches the 
thickness of the deck plating is to be increased or may be 
reduced to provide the same sectional area of material. The 
deck plating is not, however, to be less in thickness than 
required by Tables 20 to 23. 

(d) The thicknesses given in the Tables are those 
required to be fitted abreast the deck openings, which are 
taken to be 40 per cent of the breadth of deck amidships 
in the upper and second decks, and 50 per cent in the third 


deck. If the width of the openings on the strength deck is 
greater or less than specified above, the thickness of the deck 
plating is to be increased or may be reduced to provide 
the same sectional area of material ; and at lower decks, if 
the width of the openings is greater than specified, the 
thickness of the plating is to be increased. The deck 
plating is not, however, to be less in thickness than required 
by Tables 20 to 23. 


(e) The thicknesses given in Table 20 are applicable 
to flush deck full scantling vessels. In vessels having 
superstructures the thickness of the deck stringer and 
plating is to be increased as provided in the Table in pro- 
portion to the total percentage length of superstructures fitted. 


(f) Between the deck openings on the upper and 
second decks the thickness of the deck plating may be 
reduced within the line of the hatchway side coamings 
to that given in the Tables. At decks below the second 
deck, the thickness of the plating within the line of the 
hatchway side coamings may be as given in Table 26 
for deck plating at ends. 


(g) Within a partial superstructure exceeding 15 per 
cent of the vessel’s length the thickness of the upper deck 
may be as required by the Tables for a second deck, and 
the thickness of the second deck may he as required for a 
third deck. 


(hk) Where there is indication of particular concentra- 
tion of loading the Committee may require additional 
strengthening to be fitted to the decks. 


(i) Where the beams at unsheathed steel decks required 
by the Rules are uot fitted at every frame, the thickness of 
the plating is not to be less than °36 inch where the spacing 
of the beams is 44 inches, 40 inch where the spacing of the 
beams is 54 inches, and ‘44 inch where the spacing of the 
beams is 60 inches. At the sides of deck openings the 
thickness of the plating is not to be less than *44 inch and 
this thickness is not to be reduced at the ends. 


(7) Where the height of ’tween decks exceeds 8 feet 
6 inches the thickness of the strength deck is to be increased. 


(z) All steel decks are to be caulked, unless sheathed 
with a properly caulked wood deck. 


(1) Where the length of either the engine or boiler 
room opening exceeds 15 feet or the combined length 
exceeds 30 feet, the deck abreast the openings is to be 
completely plated over. The plating is to extend two frame 
spaces beyond the opening, and is to be tapered thence to 
the stringer plate over a distance equal to the breadth of 
the plating required to be fitted. 
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2. Stringer Plates.—(a) Stringer plates of the 
dimensions given in Tables 20 to 26 are to be fitted on 
the decks indicated. Deck stringer plates are to maintain the 
midship breadth and thickness for one-half the vessel’s 
length amidships, and they are to be gradually reduced to 
the scantlings given for stringer plates at the ends of the 
vessel, 

(6) Within a partial superstructure the thickness of the 
stringer plates may be modified in-the same manner as 
permitted for deck plating. 

(c) The stringer plates on all decks are to be connected 
to the shell plating with angle bars of the size required 
by Tables 24 to 26. 

(d) The stringer plates of decks below the weather 
deck are to have an angle bar, 3 inches by 8 inches, of the 
same thickness as the stringer plate fitted inside the frames. 
The thickness of this bar need not exceed 50 inch. The 
space between this angle bar and the shell plating is to be 
filled in with cement. 

8. Tie-plates——(a) Where steel decks are not laid, con- 
tinuous tie-plates of the size given in the Tables are to be 
fitted on the beams upon each side of the hatchways, and 
tie-plates are to be riveted to the hatch end beams in order 
that the ends of the wood deck may be properly fastened, 

(b) Where hatchways exceed normal breadth the deck 
is to be plated between the hatchway sides and the stringer 
plate. 

(c) Where widely spaced pillars with girders are fitted, 
the scantlings of the tie-plates are to be increased. 


4, Minimum requirements for Steel Decks.-—(a) Un- 
sheathed steel lower decks which are additional to those 
required by the Rules or for which credit is not taken in 
ascertaining the thickness of the upper deck are to have a 
thickness not less than *80 inch where beams are fitted on 
every frame and not less than °84 inch where beams are 
fitted on alternate frames. Where these decks are sheathed 
the thickness may be *28 inch where beams are fitted on 
every frame and *30 inch where beams are fitted on alternate 
frames. 

(b) Unsheathed steel upper or bridge decks in vessels 
which do not require a steel deck by Tables 20 and 21 are 
not to be less in thickness than *28 inch for vessels 100 feet 
long and ‘30 inch for vessels 200 feet in length where 
beams are fitted on every frame. 

(c) The thickness of the stringer plate is to be 
*04 inch greater than the thickness of the plating. 


5. Continuity of Strength—(a) Care is to be taken 
to preserve the continuity of strength at hatchways, at engine 
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and boiler room openings and other openings and at 
deckhouses. For this purpose intercostal girders should be 
fitted below the uppermost deck and should be efficiently 
connected to the various coamings and casings by laps or 
brackets, or may be arranged to overlap in a satisfactory 
manner, The requirements at ends of superstructures are 
set forth in Section 22, clause 4. 

(b) Doubling plates are to be fitted round the corners 
of all large openings in the strength deck plating. At the 
deck next below the strength deck doublings or long 
overlaps of the deck plating are to be fitted at the corners 
of the openings. 


6. Wood Decks.—(a) The material employed is to be of 
good quality, properly seasoned, and free from sap, shakes 
and objectionable knots. 

(+) The thickness of the deck is not to be less than 
2} inches of pine or 2 inches of teak in vessels not exceeding 
150 feet in length, and 8 inches and 2} inches for pine and 
teak respectively in vessels of greater length. 


(c) Where gutter waterways are fitted at the weather 
deck, the angle bar forming the inner edge of the waterway 
is not to be less in thickness than °36 inch. 

(d) Thwartships planks are to be laid at the end 
coamings of all hatchways and deckhouses. 

(e) The width of kauri, oregon and pitch pine planks 
should not exceed 5 inches, and the oregon pine should be 
laid with the grain vertical. 

(/) Where deck planks are 6 inches in width or under, 
a single fastening will be accepted, but where the width 
exceeds 6 inches, two bolts are required for each plank at 
every beam. 

The bolts are to be galvanised, nuts fitted on the 
under side, and properly sunk with oakum and white lead 
under their heads and be carefully covered over with turned 
dowels bedded in white lead, marine glue, or other suitable 
composition, Pine decks not exceeding 3 inches and teak 
decks not exceeding 2} inches in thickness are to be fastened 
by bolts } inch in diameter; planks of greater thickness are 
to be fastened by bolts $ inch in diameter. 

(g) All decks are to be efficiently caulked and payed. 

(i) The requirements for wood decks in sailing ships 
are given in Section 35, clause 6. 


7. Wood Sheathing.—Where wood sheathing is laid 
over a steel deck, the thickness need not exceed 2} inches 
of pine, or 2 inches if of teak. The planking is to be 
efficiently secured to the deck plating between the beams, and 
the wood deck is to be efficiently caulked and payed. 
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8. Deck Compositions.—Where owners desire to use 
compositions as substitutes for wood sheathing on steel 
decks, these decks are to be caulked and made watertight 
prior to the substitute being applied. 


If the chemical composition of the material is such 
that there is a possibility of corrosive action taking place 
between it and the steel, it is recommended that the steel 
deck be coated with an approved insulating material. 


9. Water Testing.—Weather decks and gutterways on 
completion are to be water tested by hose. 


INCREASED FRAME SPACING. 


Section 14. 1. Increased Frame Spacing.— 
(a) Where a spacing of frames greater than that given in 
the Tables is desired, the scantlings of the various parts of 
the structure are to be increased as specified in this Section. 
Where this increase in spacing exceeds 9 inches, special 
consideration of the scantlings and arrangements will 
be given. 

(b) The frame spacing is not to exceed 27 inches 
between the collision bulkhead and one-fifth the vessel’s 
length from forward, and in the peaks the spacing is not 
to exceed 24 inches. 


2. Double Bottom.—(a) The thickness of the floor plates 
and tank side brackets is to be increased at the rate of 
The floors 
may be stiffened by vertical bars between the intercostal side 
girders instead of being increased in thickness. 

(v) The thickness of the inner bottom plating in the 
holds and the tank margin plate throughout are to be increased 
at the rate of ‘02 inch for every 4 inches increase in spacing, 
and the increase in the thickness of the inner bottom plating 
in the engine room is to be ‘02 inch for every 6 inches 
increase in spacing. The thickness of the middle line 
strake need not be increased but is not to be less than the 
remainder of the plating. 

(c) Where bracket floors are fitted in the double 
bottom, the scantlings of the frames and reversed frames 
are to be increased to give equivalent strength to that 
required by the Tables. The thickness of the bracket 
plates is to be the same as that of the floor plates as 
increased. 


‘02 inch for every 3 inches increase in spacing. 


(d) The thicknesses of the material in the boiler room 
are to be increased by one-half the amount of the increase 
required in the holds, 


3. Side Framing.—(a) The scantlings of the side 
framing in the holds and ’tween decks are to be increased 


so as to give equivalent strength and stiffness to the 
requirements of the Tables. 


(b) All frames are to be extended to the superstructure 
deck where such is fitted. 


4, Shell Plating.—The thickness of the bottom and 
side shell plating is to be increased at the rate of *02 inch 
for every 2 inches increase in spacing. The thickness of 
the sheer-strake and strake below need not be increased, 
but is to be at least equal to the increased thickness of 
side shell plating. 


5. Deck Beams.—The scantlings of the beams and 
beam knees are to be increased to give equivalent strength 
to the requirements of the Tables. 


6. Pillars—The scantlings of closely spaced pillars 
and of the corresponding runners under the deck beams 
are to be increased to give equivalent strength to that 
required by the Tables. 


7. Deck Plating.—(a) The thickness of the plating of 
the strength deck abreast the openings will not, in general, 
require to be increased with increase of frame spacing. 
Where, however, the thickness of the plating is less than 
that given below, it is to be increased 02 inch for every 
4 inches increase in spacing until these thicknesses are 
reached. 


Length Increased Thickness of Strength 

of Frame Deck Plating abreast 
Vessel Spacing. Openings. 

Feet. Inches. Inch. 

250 30 “36 

300 30 *B8 

300 36 “42 

400 36 "DO 

500 36 “60 


(b) The thickness of the second and third decks is to 
be increased *02 inch where a spacing increased to 36 
inches is adopted. This increase does not apply to the 
stringer plates. 

(c) The thickness of the plating between deck openings 
need not be increased with increase of frame spacing. 


(d) No increase will be required to the thickness of 
decks which are sheathed with wood. 


8. Middle Line Bulkhead.—Where a middle line 
bulkhead is fitted the spacing of the stiffeners is not to 
exceed 60 inches, and the scantlings of the stiffeners are to 
be in accordance with the spacing adopted. 
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9. Riveting.—(a) The diameter of the rivets and the 
number of rows of rivets are to be governed by the thickness 
of plating required at the Rule frame spacing. 


(b) The spacing of the rivets is to be determined by 
Table 38. 


(c) Where the Rule frame spacing is below 28} inches 
and the increase in frame spacing exceeds 8 inches, the 
spacing of the rivets connecting the side frames to the shell 
plating is to be reduced by one-half of a diameter. 

(d) The riveted attachment of the tank side brackets to 
the margin plate and to the main frames is to be increased in 
respect of the increased spacing adopted. 


10. General.—In cases in which increased frame 
spacing is adopted, such local increases in scantlings are to 
be made as may be considered necessary. 


BEAMS. 

Section 15. 1. Scantlings.—(a) The scantlings 
of the beams at the various decks are set forth in Tables 
12 and 18. Where the beam spacing is different from 
that shown in the Tables the scantlings of the beams are 
to be suitably modified. 


(b) Where the beams between one-fifth of the vessel’s 
length from forward and the collision bulkhead are spaced 
more closely than required by Tables 12 and 18, they may 
be reduced so as to give equivalent strength to the require- 
ments of the Tables. 


(c) The sizes of the half beams are to be determined 
by the breadth of the deck amidships in conjunction with 
the greatest length of unsupported beam abreast openings, 
and are to be obtained by interpolation from the sizes given 
in Tables 12 and 18 for beams supported by one, two and 
three rows of pillars. 


(a) The scantlings given in the Tables are applicable 
to a tween deck height of 8 feet 6 inches, and when this 
height is exceeded, the strength of the beams is to be 
increased in proportion to the increased height of tween 
decks. 

(e) The beams of decks fitted exclusively for the 
accommodation of passengers may be of the size given for 
the beams of long bridge decks. 


(f) Where cargoes such as chilled beef are suspended 
from the beams of decks, which may, at the same time, be 
loaded above, the strength of the beams of cargo decks is to 
be increased 88 per cent where one tier of quarters is 
carried, 66 per cent where two tiers, and 100 per cent where 
three tiers are carried. 
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In the case of weather deck beams, this increase is to 
be 50 per cent for one tier, and 100 per cent for two tiers, 
but the scantlings of these beams need not exceed those of 
cargo beams which have been increased for the same 
purpose. 


(g) Through beams with plating are to be fitted in the 
machinery space at the level of each deck wherever possible, 
but where this is impracticable, strong beams are to be 
fitted. 


(h) Where the hatchway side coamings and end beams 
are reinforced to compensate for the omission of side and 
corner pillars, the scantlings of the hatchway end beams 
are to be as required by Section 16. 


(i) Where the line of pillars at the sides of hatchways 
is more than 18 inches from the coamings, the overhanging 
half beams will require to be efficiently reinforced or the 
coamings will require to be made sufficiently strong as a 
girder to support the deck loads. 


(j) Beams on which a steel deck is not fitted are to 
have equivalent strength to the requirements of Tables 
12 and 18. 


(k%) The breadth of the deck flange of the beam is 
to be suitable for the diameter of the rivets in the deck 
plating. 


(2) It is recommended that the round up of the beams 
of all weather decks should be equal to one-fiftieth of the 
breadth of the vessel. 


(m) The requirements for beams in sailing ships are 
given in Section 35, clause 4. 


2. Spacing.—(a) Beams are to be fitted at every 
frame :— 


(1) At all watertight flats, 

(2) At upper decks of all single deck vessels above 
15 feet in depth, 

(3) At unsheathed strength decks, 


(4) At all decks where the frame spacing exceeds 
80 inches. 


(b) The beams of upper decks in way of poops, fore- 
castles and bridges may be fitted at alternate frames, 
provided that for eight frame spaces within each end of 
the bridge, the beams are fitted at every frame. 
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(c) The beams of the various decks are to be placed 
over each other and, as far as practicable, are to be fitted to 
the frames which have reversed angles extended to the 
upper deck. 


3. Beam Knees.—(a) Beams need not overlap the 
frames. 

(6) The depths of beam knees are to be measured from 
the top of beam at side. 

(c) The depths of beam knees are to be three times the 
depths of the beams given in the Tables, whether at every 
frame or at alternate frames. 

(d) Where the size of the beams has been modified 
either for an alteration of frame spacing or of *tween deck 
height or to suit special conditions of loading or support, 
the depth of the beam knees is to be three times the depth 
of the beam of bulb angle section required and the number 
of rivets in each arm of the knee is to be governed by the 
actual depth. 


(e) The depths of the beam knees at the upper deck in 
vessels which have not a tier of beams below, and at the 
second deck in two-deck vessels where the hold frames are 
cut or scarphed at the second deck, are to be as required by 
paragraphs (c) and (d), or as given in the following Table, 
whichever is the greater. 

The thickness of these knees is to be in accordance with 
Tables 12 and 13, or as given in the following Table for the 
depth of knee to be fitted, whichever is the greater. 

The beam knees required by this paragraph are to be 
maintained throughout. 


* Depth of Beam Knees. ae “2 tee e| Beam Knees. 
Rule Angle, formed of 
anlb Augie pene Channel and (> 4 
Frame. | Depth. |yngmem| Bavehe. | Depth. Thickness 
Inches. Inches.| Inches. Inches. Inches.| Inches. 
5 or less 15 32 13 | 44 | °46 Fl. 
7 21 38 14 47 “46 Fi. 
9 26 “Ad 15 50 48 Fi. 
11 81 | “48 
13 36 | 42 Fi. 
15 41 “44 Fl, 


* After correction for frame spacing if required. 
For intermediate depths of Rule Frames the beam knees 
are to be obtained by interpolation. 
(f) Where the intermediate frames in ’tween decks are 


omitted beam knees of ordinary dimensions are to be fitted, 


and the number and spacing of rivets in each flange of the 
angle lugs connecting the knees to the side plating are to 
be the same as the number and spacing of those attaching 
them to the beam. 


(g) The thickness of beam knees is to be in 
accordance with the requirements of Tables 12 and 18. 


(hk) Knees 86 inches and above in depth are to be 
flanged on their inner edge. 

Where the beam knees are flanged, the thickness may be 
reduced 20 per cent. 

The breadth of the flange is not to be less than 2 inches 
in brackets not exceeding 24 inches in depth ; 25 inches in 
brackets above 24 inches and not exceeding 36 inches in 
depth; 3 inches in brackets above 36 inches and not ex- 
ceeding 44 inches in depth; and 3} inches in brackets 
exceeding 44 inches in depth. 

(i) The number and size of the rivets in both arms of 
beam knees are to be as given in the following Table :— 


Depth of Knee Breadth of Knee Number | Diameter 

Measured from Measured from of of 
Deck. End of Beam. Rivets. | Rivets. 
Inches. Inches. Inches. 

14 10 4 § 

17 12 4 3 

21 15 5 3 

24 17 5 af 

28 21 6 a 

32 24 7 z 

36 27 8 z 

40 31 9 z 

44 35 10 z 

48 39 11 a 

52 43 12 5 


(j) Half beams fitted to alternate frames are to be con- 
nected to the coaming plates with double angles; half beams 
fitted to every frame may be connected to the coaming plates 
with single angles of not less thickness than the side coaming 
plates. There are to be two rivets in each flange of the 
angles connecting coamings to the half beams where the 
depth of the half beam is 8 inches, three in beams 
8} inches to 11} inches in depth, and four rivets where 
the depth is 12 inches. 

4. Rows of Pillars.—(a) The numbers of rows of 
pillars are determined in association with the scantlings of 
the beams and are to comply with the requirements of 
Tables 14 and 15. 
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(+) Beams at the ends of the vessel are to be equivalent 
in strength and stiffness to the beams amidships having 
regard to the span, and the scantlings may be obtained by 
interpolation between columns 1, 2 and 3 of Tables 12 
and 18. 


PILLARS AND GIRDERS. 


Section 16. 1. General.—All beams are to be sup- 
ported either by closely spaced pillars or by widely spaced 
pillars in association with longitudinal girders under the 
decks. Pillars in ’tween decks and holds are to be fitted 
in the same vertical line. 


2. Closely Spaced Pillars.—(a) Closely spaced pillars, 
which may be of either iron or steel, are to be fitted at 
alternate frames in accordance with the requirements of 
Table 14. 

(4) In way of poops, bridges, and forecastles, the 
scantlings of the pillars under each deck are to be as 
required by the Table for the deck next below. 

(c) Where beams are fitted at every frame, pillars are 
to be attached at their heads to continuous fore and aft 
girders of double angles having the scantlings given in 
Table 14. The girders are to be attached to each beam and 
to the bulkheads by angle lugs. 

(d) The heels of pillars at inner bottoms and at tops 
of deep ballast tanks are to be fitted and riveted to double 
angle bars or tee bars. 

(e) The heads and heels of all pillars are to have a 
bearing fit. 

(/) Pillars which support decks intended exclusively for 
the accommodation of passengers may be 4th inch less in 
diameter than required by the Table where the diameter is 
3 inches, } inch less where the diameter is 4 inches, and 
} inch less where the diameter is greater than 4 inches. 

(7) Additional pillars are to be fitted to the beams 
below deckhouses, windlass, steam winches and capstans, and 
otherwise where considered necessary. 

(4) Where double pillars are fitted for the purpose of 
securing shifting boards, their diameter is to be three-fourths 
the diameter required for single pillars. 

(i) Where cargoes such as chilled meat are suspended 
from a deck which may at the same time be loaded above, 
the scantlings of the pillars are to be suitably increased. 

(7) Where pillars are fitted on a shaft tunnel, the 
tunnel is to be additionally strengthened under the heels 
of the pillars if necessary. 

(k) Pillars made of approved weldless rolled or drawn 
steel tubes may be of the diameter required by Table 14 for 
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hollow pillars with a reduction of 25 per cent in thickness. 
The steel of which these tubes are made is to have a tensile 
strength of not less than 35 tons per square inch with an 
elongation of not less than 10 per cent in a length of 8 
inches, 


3. Widely Spaced Pillars.—(a) Where pillars are 
widely spaced, the scantlings are to comply with Table 15, 
and are to be determined on the basis of length of pillar in 
association with a numeral 

SxBxH 
100 
where § is the fore and aft distance, in feet, from centre 
of span to centre of span ; 

B is that proportion of the breadth of deck, in 
feet, supported by the pillars ; 

H is the sum of the heights of the several 
superimposed ’tween decks measured, in feet, 
from top of beam to top of beam with an 
addition of 5 feet for the upper deck in 
Full Scantling vessels, and 4 feet for upper 
decks in Complete Superstructure vessels 
and for poop, bridge and forecastle decks, 


In the case of a deck fitted exclusively for the accommo- 
dation of passengers, the height of ’tween decks may be taken 
as 4 feet. For superimposed superstructures exclusively 
devoted to such accommodation this height may be taken as 
3 feet in each case. 


(6) The scantlings given in Table 15 are arranged for 
pillars made of steel having a tensile strength of from 26 to 
32 tons per square inch. Where steel of 22 to 25 tons per 
square inch tensile strength is used, the thickness is to be 
increased 20 per cent beyond the requirements of the Table. 


(c) In the "tween decks widely spaced solid pillars, 
having the scantlings given in Table 15a, may be fitted. 
These pillars are to have flat palms at their heads and heels 
and are to be attached by rivets of the number and diameter 
given in the Table. 


(d) Effective arrangements are to be made to distribute 
the support of the pillars to the decks and to distribute the 
load on the pillars at the heels. 


Where non-symmetrical types of girders are fitted longi- 
tudinal and transverse supporting brackets are to be fitted in 
way of the heads of the pillars. 

Where considered necessary by the Committee, the 
attachment of the floors to the intercostals and of the floors 
and intercostals to the inner bottom plating below the heels 
of pillars, will be required to have additional riveting. 
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Where pillars are not stepped on the tank top at the 
intersection of a floor and an intercostal girder, intercostals 
and partial solid floors are to be fitted. Manholes are not 
to be cut in the floors and intercostals below the heels of 
pillars, 


(e) Doubling plates are to be fitted on the inner bottom 
plating under the heels of widely spaced tubular pillars. 


(f) Where cargoes such as chilled meat are suspended 
from a deck which may at the same time be loaded above 
the scantlings of the pillars are to be suitably increased. 


4, Deck Girders at Heads of Widely Spaced Pillars — 
(a) Where widely spaced pillars are fitted, the beams 
between the pillars are to be supported by deck girders of 
the dimensions given in Tables 16 and 17 and the scantlings 
of the girders are to be determined on the basis of the 
depth of girder in association with a numeral 

Six Bo 
100 
where S is the fore and aft spacing, in feet, of the 
pillars from centre to centre ; 

B is that proportion of the breadth of the deck, 
in feet, supported by the girder ; 

His the height of the *tween decks next above 
the girder, measured in feet, from top of 
beam to top of beam where the pillars in the 
*tween decks are placed immediately over 
those below. 


For upper decks in Full Scantling vessels H may be 
taken as 5 feet. For decks fitted exclusively for the 
accommodation of passengers and for upper decks in com- 
plete superstructure vessels and for poop, bridge and 
forecastle decks H may be taken as 4 feet. 


For superimposed superstructures exclusively devoted to 
passenger accommodation this height may be taken as 3 feet. 


Where the pillars above a deck are not placed over those 
below, H is to be the sum of the heights of the several ’tween 
decks, in feet, above the girder, with an addition as specified 
above for the weather deck, or, is to be increased to 
correspond with the additional load supported. 


(b) Plates, channels, bulb angles and angles forming 
component parts of girders, are to be fitted in long lengths 
and are to be efficiently strapped or lapped at the butts. 

(c) Where girders are formed of channels, these are to 
be attached by two rivets either to the lower flanges of the 
beams, or to short angle lugs fitted to the beams, 


Where girders have double lower angles, the intercostal 
plates are to be attached to the beams by angle lugs extend- 
ing to the bottom of the girder and to the bottom of the 
beams alternately where beams are fitted at every frame, and 
to the bottom of the girder at every beam where beams are 
fitted at alternate frames. 


Where girders have single bulb angles on the lower 
edge, plate brackets supporting the girder are to be fitted not 
more than three frame spaces apart when the beams are on 
every frame, or two frame spaces apart when the beams are 
fitted on alternate frames, and where double bulb angle 
girders are fitted these brackets may be four frame spaces 
apart. At deck girders abreast hatchways the supporting 
brackets are not to be more than two frame spaces apart. 
The beams between these plate brackets are to be attached 
to the girders by angle Ings, which extend alternately to 
the bottom of the beam and to the bottom of the girder. 


(d) Girders are to be efficiently attached to the bulk- 
heads by flanged brackets having a depth equal to twice 
the depth of the girder measured from the top of the beam, 
and having the same thickness as the girder plate. 


(e) Where cargoes such as chilled meat are suspended 
from a deck which may at the same time be loaded above, 
the scantlings of the girders are to be suitably increased. 


5. Reinforced Hatchway Side Coamings and End 
Beams in "Tween Decks.—(a) Where the hatchway side 
coamings of ’tween decks are designed to act as deck girders, 
the scantlings are to comply with Table 17, and the 
number to be used is given by 

Le xibx Ht 
100 

where L is the length of hatchway in feet, 

b is that proportion of the breadth of the deck, 
in feet, supported by the side coaming ; 

His the height, in feet, of the *tween decks 
next above the girder, measured as in 
clause 4. 

(b) Where a hatchway side girder does not form part of a 
continuous fore and aft girder, it is to extend for a 
distance equal to two frame spaces beyond each end of the 
hatchway and is to be efficiently attached to the hatchway 
end beams by large gusset plates. 

(c) Plate brackets are to be fitted not more than two 
frame spaces aparb, 

(d) Where the hatchway end beams which carry the 
hatchway side coamings are supported by pillars at the 
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centre line only, the scantlings are to comply with Table 17, 
and the numeral to be used is given by 


LxbxBxH 


“75 xX 100 


where L, b, and H have the same meaning as in para- 
graph (a) ; 
B is half the breadth of the deck in feet at the 
hatchway end beam. ~ 


(e) The hatch end beam knees are to be increased in 
breadth and thickness beyond the ordinary requirements and 
are to be flanged on the edge. 


(f) The frames to which the hatchway end beams are 
attached are to be reinforced if considered necessary. 


(g) In cases where deep hatchway side coamings and 
end beams are fitted, as at weather decks, the arrangements 
will be specially considered. 


6. Riveting.—(a) The number of rivets in the heads 
and heels of solid or hollow closely spaced pillars is to be 
regulated by their diameter in accordance with the following 
Table :-— 


Diameter of Pillar. y= word si ie of 
Inches. Inches, 
Not exceeding 34... 2 a 
Above 84 and not exceeding 44... 3 ; 
” 4} ” ” ” 6 i 4 1 
aie Oa ks's 6 1 


(b) Where pillars are fitted under watertight flats the 
rivet attachment is to be sufficient to withstand the load due 
to water pressure. 


(c) The rivets in the seams of built tubular pillars are 
to be spaced not more than 5 diameters apart, centre to 
centre. 

(d) The rivets in angles or channels forming pillars are 
to be spaced so as to close the work efficiently, and may be 7 
diameters apart, centre to centre. 


(e) The rivets in deck girders are to be spaced so as to 
close the work éfficiently, and may be 7 diameters apart, 
centre to centre. ‘he rivets in the intercostal angle are to 
be spaced not more than 5 diameters apart, centre to centre. 


(/) The flanged brackets at the ends of the girders 
are to be double riveted to the girders and to the bulkheads. 


Section i7 


7. Machinery Spaces.—(a) The beams in the machinery 
space are to be pillared as far as practicable. 


(6) The requirements regarding the scantlings of bunker 
bulkheads which act as pillars are set forth in Section 21. 


8. Middle Line Bulkheads in lieu of Pillars.—The 
requirements regarding the scantlings of non-watertight 
middle line bulkheads are set forth in Section 21, 


WATERTIGHT BULKHEADS. 


Section 17. 1. Peak and Machinery Space Bulk- 
heads.—(a) A watertight collision bulkhead is to be fitted 
at a distance not less than 5 per cent of the vessel’s length 
from the fore part of the stem at the waterline. 


(b) An after peak bulkhead is to be fitted, and is to 
be arranged to enclose the shaft tubes in a watertight 
compartment. 


(c) A bulkhead is to be fitted at each end of the 
machinery space. 


2. Additional Bulkheads.—(a) Additional watertight 
bulkheads as follows are to be fitted at reasonable spacing :— 


Tn vessels above 285 feet and not exceeding 335 feet 
in length, an additional watertight bulkhead is to be 
fitted about midway between the collision and boiler 
room bulkheads, making a total of five bulkheads. 


In vessels above 335 feet and not exceeding 405 feet, 
two additional watertight bulkheads are to be fitted, 
one in the forward hold and one in the after hold, 
making a total of six bulkheads. 


In vessels above 405 feet and not exceeding 470 feet, 
seven watertight bulkheads are to be fitted. 


In vessels above 470 feet and not exceeding 540 feet, 
eight watertight bulkheads are to be fitted. 


In vessels above 540 feet and not exceeding 610 feet, 
nine watertight bulkheads are to be fitted. 


(0) Where in vessels above 220 feet and not exceeding 
285 feet in length the machinery space is fitted aft, a water- 
tight bulkhead is to be fitted about midway between the 
collision bulkhead and the bulkhead at the fore end of the 
engine and boiler space. 


(c) In vessels in which the fitting of the number of 
bulkheads specified in the preceding paragraphs would inter- 
fere with the requirements of a special trade in which the 
vessel is to be employed, the Committee will be prepared to 
consider proposals from the Owner to dispense with one or 
more bulkheads. In all such cases suitable structural 
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compensation for the omission of the bulkhead will be 
required, and a notation will be made in the Register Book 
describing the number and position of the bulkheads omitted. 


(d) For bulkheads in sailing vessels, see Section 36. 


8. Height of Bulkheads.—(a) The collision bulkhead 
is to extend in all cases to the upper deck. 


(b) In Full Scantling vessels the bulkheads are to 
extend to the upper deck, except the after peak bulkhead, 
which, subject to the approval of the Committee, may 
extend to the first deck above the load waterline, provided 
this deck forms a watertight flat from the bulkhead to the 
stern. 


(c) In vessels whose draught does not exceed that which 
could be assigned as a Complete Superstructure vessel 
the bulkheads need extend to the second deck only. 


(d) In all vessels the machinery openings within the 
superstructure are to be efficiently trunked. 


4, Bulkhead Plating.—(a) The plating is to be not 
less in thickness than required by Table 31. 


(6) The lowest strake is to be at least 36 inches in 
height, measured from the tank top, or from the keel in 
vessels having no double bottom, but where there is a double 
bottom on one side of the bulkhead only, the lowest strake 
is to extend at least 12 inches above the double bottom. 
In all cases the lowest strake is to be at least *04 inch 
thicker, and in the case of a stokehold or bunker bulkhead 
this strake is to be ‘10 inch thicker than required by the 
Table. Where the stokehold or bunker bulkhead forms 
the boundary of oil fuel tank the increase to the lowest 
strake need only be ‘04 inch. At the end of a stokehold 
space the bottom plating of the bulkhead is to extend to a 
height not less than 24 inches above the stokehold floor. 


(c) Plates in the limbers are to be °10 inch thicker 
than required by the Table. 


(d) The bulkhead plating is to be doubled or increased 
in thickness in way of the stern tube opening. 


5. Bulkhead Stiffeners.—(a) Vertical stiffeners are to 
be fitted of the size required by Tables 27 and 28, spaced 
30 inches apart, but this spacing may be increased up to a 
maximum of 36 inches, provided the strength be corre- 
spondingly increased. 

The scantlings of stiffeners which are bracketed at one 
end and lugged at the other may be taken as a mean 
between those required by Tables 27 and 28. 

E 


(+) The spacing of stiffeners of collision bulkheads is 
not to exceed 24 inches, but the scantlings of stiffeners and 
thickness of plating are to be as required by Tables 27, 28 
and 31 for stiffeners spaced 30 inches apart. 


(c) The lower end of each stiffener is to be attached 
to the shell plating, or to the inner bottom plating, and 
the bracket, or its connecting angle, is to extend to the floor 
adjacent to the bulkhead. 


At each deck level which forms the top of a system 
of stiffeners, plating is to be provided of a character which 
will ensure horizontal rigidity in the bulkhead, and the 
upper brackets on the stiffeners are to be connected to 
angles which extend over a beam space, when beams are 
fitted either at every frame or at alternate frames. In the 
latter case the vertical flanges of the angles are to be increased 
in depth by 1 inch. Other effective means may be adopted 
for securing the necessary structural rigidity in these parts. 


The distance from the heel of the boundary bar to 
the extremities of the arms of the brackets is to be two 
and one-half times the depth of the stiffener and the 
thickness of the brackets and number of rivets in each 
arm is to be as required by Table 30. 


(d) Where bulkhead stiffeners are cut in way of water- 
tight doors in the lower part of a bulkhead, the opening 
is to be suitably framed, and a tapered web plate, stiffened 
on its edge, is to be fitted on each side of the door from 
the base of the bulkhead to well above the door opening. 


Where stiffeners are not cut, but where the space 
between the stiffeners has to be increased on account of 
watertight doors in "tween deck bulkheads, the stiffeners 
at the sides of the doorway are to be suitably increased in 
depth and strength so that the efficiency in this neighbour- 
hood is at least equal to that of the unpierced bulkhead, 
without taking the stiffness of the door frame into con- 
sideration. 


(e) Bulkheads are to be suitably strengthened at the 
ends of decks girders and where subjected to concentrated 
deck loads if necessary. 


6. Boundary Angles—The bulkheads are to be 
attached to the outside plating, decks, and inner bottom 
by single angles, not less than *10 inch thicker than the 
tabular thickness of the bulkhead plating to which they are 
attached. These angles may be single riveted, except where 
situated more than 35 feet below the top of the bulkhead, 
when they are to be double riveted in both flanges. The 
flanges of the angles are to be not less than 3 inches 
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for 3 inch rivets, 34 inches for 3 inch rivets, and 4 inches 
for 1 inch rivets, where single riveted, and 5 inches for 
2 inch and 3 inch rivets, and 6 inches for 1 inch rivets 
where double riveted. 


7. Riveting.—The rivets in the seams and butts of 
plating and in the boundary bars of bulkheads are to be 
spaced as required by Table 38. Where the distance below 
the bulkhead deck is more than 385 feet, the vertical 
connections of plates are to be double riveted. The rivets 
connecting stiffeners to bulkhead plating are to be spaced 
not more than 7 diameters, centre to centre, and, in the 
case of stiffeners having no bracket attachment they are to 
be spaced 4 diameters apart for 15 per cent of their length 
from each end. 


8. Caulking and Watertightness—All watertight 
bulkheads are to be carefully caulked, and their watertight- 
ness tested in accordance with clause 18. 


In way of watertight flats the side framing is to be 
cut and bracketed to the deck, or watertightness is to be 
maintained by means of caulked angle chocks, or by cast 
steel or iron chocks efficiently secured and rust jointed. 


9. Watertight Recesses, Decks and Steps in Bulk- 
heads.—(a) Watertight recesses in bulkheads are to be 
framed and stiffened so as to provide equivalent strength 
and stiffness to watertight bulkheads. 


(6) Watertight decks and steps in bulkheads are to 
have beams at every frame of the sizes given for stiffeners 
in Table 28, except where such beams are fitted in short 
lengths bracketed at each end, when they may be based on 
Table 27. 


The horizontal plating is to be ‘04 inch thicker than 
required for bulkheads under the same height from the top 
of the bulkhead or from the upper deck. In obtaining 
the necessary scantlings for beams and plating, account is 
to be taken of the spacing of the beams, and in no case 
are the sizes of these beams and thickness of plating to 
be less than required by Sections 15 and 13 respectively 
of the Rules. 


(c) The rivet connections of pillars are to be sufficient 
to withstand the load due to water pressure. 


10. Chain Lockers.—Where chain lockers are fitted 
abaft the collision bulkhead, the bulkheads are to be caulked. 


11. Watertight Longitudinal Bulkheads.—Water- 
tight longitudinal bulkheads are to be equal in strength and 
stiffness to transverse bulkheads of the same depth. 
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12. Watertight Doors.—(a) Watertight doors are to 
be carefully and efficiently constructed and fitted, and 
strongly connected to the bulkhead, and are to be hose 
tested in place. 

(b) Watertight doors are to be capable of being quickly 
closed from the bulkhead deck, and are to have an index at 
the operating position showing whether the door is open or 
closed. The lead of shafting is to be as direct as possible 
and the screw is to work in a gun-metal nut. 

(c) Hinged watertight doors of approved pattern may 
be fitted in *tween decks in approved positions. The 
hinges to these doors are to be fitted with gun-metal pins. 


13. Testing —(a) On completion, ordinary watertight 
bulkheads and deck flats are to be hose tested to the 
Surveyor’s satisfaction. 

(b) Fore and aft peak bulkheads which do not form the 
boundaries of ballast tanks are to be tested by the peaks 
being filled with water to a height of not less than the load 
waterline. 


14. Deep Tanks and Tunnels.—The requirements for 
the construction of deep tanks and peak tanks are contained 
in Section 19 and those for shaft tunnels in Section 18. 


SHAFT TUNNELS. 


Section 18. 1. Tunnel—wWhere the engines are 
situated amidships, the shafting is to be enclosed in a 
watertight tunnel of dimensions which permit reasonable 
access for examination or repair of the shafting. 


2. Stiffeners.—(a) Tunnel stiffeners are to be of the 
size required by Table 82 and are to be spaced 36 inches 
apart. The spacing of the stiffeners may be adjusted to 
suit the frame spacing provided an arrangement equivalent 
to the Rule requirements is obtained. The foot of each 
stiffener is to overlap and is to be attached in all cases to 
the tunnel base angle, which angle is to be “10 inch thicker 
than the tunnel side plating. Angle stiffeners 6 inches in 
depth and all bulb angle stiffeners are to be connected to 
the inner bottom plating by a lug. 

(6) Where the shaft tunnel passes through a deep tank 
the construction is to comply with the requirements of 
Section 19, clause 5. 

(c) Additional stiffening as may be necessary is to be 
provided where masts or hold pillars are stepped on the tunnel. 


3. Plating.—The plating on the flat of tunnel sides 
is to be of the thickness required by Table 31 for bulkhead 
plating with stiffeners spaced 36 inches apart, and the curved 
plating may be of the thickness required for bulkhead 
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plating with stiffeners spaced 30 inches apart. Where the 
spacing of the stiffeners exceeds 36 inches the thickness of 
the plating is to be increased at the rate of 04 inch for 6 
inches increase in spacing. 


The top plating in way of the hatchways is to be not 
less than “10 inch thicker than the remaining plates, or 
is to be covered with wood not less than 2 inches thick 
secured by bands and angles so as not to have through 
fastenings in the tunnel plating. 


4, Tunnel Recess—The plating of the top of the 
tunnel recess is to comply with the requirements for bulk- 
heads. The scantlings of the beams are to be determined 
on the basis of their unsupported span, in conjunction with 
the height of cargo which they may be called upon to 
support, but should not be less than required for watertight 
flats by Section 17, clause 9. 


The rivet connections of the pillars supporting the 
beams are to be sufficient to withstand the load due to 
water pressure. 


5. Riveting.—Riveting and caulking are to be as 
required for ordinary watertight bulkheads. 


6. Entrance Door—The tunnel is to be provided with 
a watertight door on the engine room bulkhead fitted in 
accordance with the requirements of Section 17, clause 12. 


7. Pipe Tunnel.—If a pipe tunnel is led through the 
forward holds, the scantlings and arrangements are to be 
similar to those required for a shaft tunnel. 


8. Ventilators—Ventilators to tunnels are to have 
scantlings suitable for the pressure to which they may be 
subjected, and are to be made watertight. 


9. Testing.—On completion, tunnels are to be hose 
tested to the Surveyor’s satisfaction. 


DEEP TANKS AND PEAK TANKS. 

Section 19. 1. Plating—The thickness of the 
plating of the boundary bulkheads is to be as required by 
Table 31 for watertight bulkhead plating with stiffeners 
spaced 30 inches apart. Where the height of the overflow 
pipe above the crown of the tank does not exceed 30 per 
cent of the depth of the tank, the thickness of each strake 
of the plating is to be governed by the depth below the top 
of the tank to the lower edge of strake. Where the height 
represented by 30 per cent is exceeded, the depth given above 
is to be increased by a distance equal to one-half the 
difference between the height to which the overflow pipe 
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extends and the height represented by 30 per cent of the 
depth of the tank. In no case, however, is the thickness to 
be less than °30 inch. 


2. Stiffeners.—(a) The spacing of the stiffeners on 
the boundary bulkheads is not to exceed 24 inches. 


(b) The stiffeners are to be of the scantlings required 
by Table 34, and are to be determined on the basis of the 
length of stiffener in association with the head H, measured 
from the crown of the tank to the top of the stiffener, 
which is zero where the distance in feet from the crown of 
the tank to the top of the overflow pipe does not exceed 
30 per cent of the depth of the tank. Where the height 
represented by 30 per cent is exceeded, H is to be taken as 
one-half of the difference between the actual height to which 
the overflow pipe extends and the height represented by 30 per 
cent of the depth of the tank. The stiffeners are to be 
bracketed at the deck and inner bottom. The sizes of the 
brackets and the number of rivets are to be as required for 
watertight bulkhead stiffeners of the same size. 


3. Deck.—(a) The beams are to be fitted on every 
frame with scantlings in accordance with Table 12, but are 
to be not less in strength than required for the stiffeners of 
the boundary bulkheads. ‘The beams are to be supported by 
an efficient intercostal girder on each side of the centre line, 
and special attention is to be paid to the riveting at the 
heads and heels of the quarter pillars. 


(b) The deck plating forming the top of the tank is to 
be ‘04 inch thicker than required for the boundary bulkheads 
under the same head, but is not to be less than °34 inch 
with beams spaced 25 inches apart, ‘40 inch with beams 
spaced 30 inches apart, and ‘44 inch with beams spaced 
36 inches apart, but the thickness of the plating is not to be 
less than required by Table 26. If the deck plating is 
sheathed the thickness is to be as required for the plating 
of boundary bulkheads, or as required by the Tables for 
deck plating, whichever of these is the greater. 


4. Framing.—The side frames in deep tanks are to 
be increased half-an-inch in depth beyond the normal frame. 


5. Tunnel.—(a) Where the shaft tunnel passes through 
a deep tank, the spacing of the stiffeners is to be the same 
as the frame spacing, and the scantlings are to be equivalent 
to those required by Table 34, and as provided in clause 2, 
the length of stiffener being taken as the height from the 
base of the tunnel to the top of the flat side. The ends of 
the stiffeners are to be bracketed to the inner bottom. 
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(b) The thickness of the plating is to be equivalent to 
that required for the boundary bulkheads of the deep tank, 
having regard to the spacing of the stiffeners in each case. 


6. Washplates.—Efficient washplates are to be fitted 
at the middle line in peak tanks; they are also to be fitted in 
other water ballast tanks where the breadth exceeds 30 feet. 


7. Boundary Angles.—The boundary angles of the 
bulkheads are to be single riveted where the depth of the 
tank does not exceed 35 feet. Where this depth is exceeded, 
the boundary angles are to be double riveted except at the 
deck, where they may be single riveted. 


8. Air Pipes.—Air pipes are to be fitted at the 
opposite end to that at which the filling pipes are placed, 
or at the highest part of the tank. Their total sectional 
area is not to be less than the area of the filling pipes, and 
they are to be carried to above the upper deck, and their 
discharge ends are to be always open. Ample provision 
is to be made for the free passage of air to prevent the 
formation of air pockets. 


9. Ventilators.—’T'ween deck ventilators to deep tanks 
are to have scantlings suitable for the pressure to which 
they may be subjected, and are to be made watertight. 


10. Riveting.—The riveting is to be as required for 
watertight work except that the rivets through the frames 
and shell plating are to be spaced 5} diameters apart, 
centre to centre, and the rivets attaching the stiffeners to 
the bulkhead plating are to be spaced 6 diameters apart, 
centre to centre. 


11. Testing —Tanks are to be tested by a head of 
water equal to 30 per cent of the depth of the tank, or 
8 feet, whichever is the greater, provided the tanks are fitted 
with overflows or other means to prevent a greater pressure 
than the test head. Where the tanks are not fitted with 
overflows or other similar devices, they are to be tested by a 
head sufficient to give the maximum pressure which can be 
experienced in practice, but in no case less than 8 feet. In 
all cases the pressure to which the tanks will be subjected is 
to be indicated on the plans submitted for approval. 


12.—Bulkheads forming part of Watertight Sub- 
division Where the boundary bulkheads of the tank 
form part of the watertight subdivision of the vessel, the 
scantlings and arrangements of these bulkheads are not to 
be less than required by Section 17. 


Section 20 


ARRANGEMENTS FOR CARRYING AND BURNING 
OF OIL USED AS FUEL. 


A. GENERAL. 


Section 20. 1. Flash Point.—(a) The following 
arrangements are applicable only to the cases where the oil 
fuel to be carried is such that its (close test) flash point, as 
determined by a standard type of flash point apparatus, 
does not fall below 150° Fahrenheit. 


(0) For oil fuel with a lower flash point the arrange- 
ments are to be submitted for special consideration. 


2. Record in Register Book.—JIn vessels arranged to 
use oil as fuel, and where the requirements of this Section 
have been complied with, the following records will be made 
in the Register Book :—“ Fitted for oil fuel (date) F.P. 
above 150° F.” in cases in which approval has been given 
for the use of oil with a flash point above 150° Fahrenheit. 
The notation “ Fitted for low flash oil fuel” (date) will be 
made in cases where the arrangements have been approved 
for oil fuel with a lower flash point than 150° F. 


B. OIL FUEL BUNKERS. 


1, Plating—The thickness of the plating of the 
boundary bulkheads is to be as required by Table 31 for 
watertight bulkheads with stiffeners spaced 30 inches apart. 
Where the height of the overflow pipes above the crown 
of the tank does not exceed 80 per cent of the depth 
of the tank, the thickness of each strake of the plating 
is to be governed by the depth below the top of the 
tank to the lower edge of strake. Where the height 
represented by 30 per cent is exceeded the depth given 
above is to be increased by a distance equal to one-half 
the difference between the height to which the overflow 
pipes extend and the height represented by 30 per cent of 
the depth of the tank. In no case, however, is the 
thickness to be less than *30 inch. 


2. Stiffeners.—(a) The spacing of the stiffeners on the 
boundary bulkheads is not to exceed 24 inches. 


(+) The vertical stiffeners are to be as required by 
Table 34, and are to be determined on the basis of span 
between the horizontal supports in association with the 
head-H, measured from the crown of the tank to the 
top of each span, where the distance, in feet, from the 
crown of the tank to the top of the overflow pipe does not 
exceed 30 per cent of the depth of the tank. Where this 
height is exceeded, H is to be increased by one-half the 
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difference between the actual height to which the overflow 
pipe extends, and the height represented by 30 per cent of 
the depth of the tank. 


(c) The stiffeners are to be bracketed at the deck and 
inner bottom. The sizes of the brackets and the number of 
rivets are to be as required for watertight bulkhead stiffeners 
of the same scantlings. 


(d) The vertical stiffeners on the boundary bulkheads 
and the side framing are to be supported by horizontal 
girders spaced about 8 feet apart. The scantlings of these 
girders are to be as required by Table 33 and are to be 
determined by a numeral 


¥x Dx H 


where S= overall length of girder, in feet. 

i.e.,8 is the distance between the boundary bulkhead 
when the horizontal girders are all fitted within the 
compartment. Where the girders are not all fitted 
within the compartment S is to be increased in 
proportion to the increased span. 


D = one-half the depth of the tank, in feet, where 
one horizontal girder is fitted. 
= one-third the depth of the tank, in feet, where 
two horizontal girders are fitted. 


= one-fourth the depth of the tank, in feet, where 
three horizontal girders are fitted. 


H = the distance, in feet, from the crown of the tank 
to the horizontal girder where the height of 
the overflow pipe above the crown of the tank 
does not exceed 80 per cent of the depth of 
the tank. Where this height is exceeded, H is 
to be increased by a distance equal to one-half 
of the difference between the actual height te 
which the overflow pipe extends and the 
height represented by 80 per cent of the 
depth of the tank. 


(e) The horizontal girders supporting the vertical 
stiffeners of the boundary bulkheads and the side framing 
are to be attached at their ends by flanged brackets. The 
toe of the bracket is not to be nearer the shell plating or 
the bulkhead plating than a distance equal to twice the 
breadth of the wider girder. The brackets are also to be 
double riveted in each arm. 


Supporting bracket plates to the girders are to be fitted 
on every third stiffener or frame; the remaining stiffeners 
and frames are to be attached to the girders by angle lugs. 


The girders are also to have supporting brackets at 
their intersection. 


(f) In tanks which extend for the full breadth of the 
ship and which exceed 30 feet in length, the strength and 
stiffness of the horizontal girders are to be increased in 
proportion to the increased length of tank, and efficient 
transverse wash plate divisions may also require to be fitted 
if considered necessary. 


(g) Where a steel deck abuts on an oil bunker bulkhead, 
the deck plating is to be attached to the bulkhead either by 
double angles, single riveted, or by tee bars. 


3. Tunnel—Where a tunnel passes through an oil 
fuel tank the scantlings are to be as required for a tunnel 
in a deep water ballast tank, but the angles attaching the 
tunnel plating to the inner bottom are to be double riveted. 


4, Middle Line Bulkhead and Washplates— 
(a) In tanks extending the full breadth of the ship a 
middle line bulkhead is to be fitted. Where this bulkhead 
is intact the construction is to be as required for the 
boundary bulkheads. If desired, this bulkhead may be 
perforated provided the total area of the openings does not 
exceed 10 per cent of the area of the bulkhead, in which 
case the horizontal girders may be dispensed with and 
vertical stiffeners of reduced size fitted. 


() In tanks which extend for the full breadth of the 
ship, quarter washplates are to be fitted. 


5. Decks.—(a) The beams are to be fitted on every 
frame with scantlings in accordance with Table 12, but are 
to be not less in strength than required for the stiffeners of 
the boundary bulkheads. 


(b) The deck plating is to be as required for the crowns 
of deep water ballast tanks. 


6. Riveting.—(a) The seams and butts of the bulk- 
head, deck and tunnel plating and the boundary bars, in- 
cluding the stringer angle, are to be double riveted. The 
rivets are to be spaced as required for vessels carrying oil in 
bulk. 


(b) The seams of the shell plating are to be double 
riveted but ordinary watertight spacing may be adopted. 


(c) The riveted connection of the horizontal girders 
to the bulkheads and shell plating may be by single angles, 
except at the ends of the girder, where they are to be 
double for a distance equivalent to twice the breadth of 
the girder. The rivets are to be spaced 4} diameters apart. 


Section 20 
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(d) In middle line bulkheads, whether perforated or 
not, the seams of the plating may be single riveted. 


(e) The rivets attaching the frames to the shell 
plating are to be spaced 5} diameters apart, centre to centre. 
The rivets attaching the stiffeners to the bulkhead plating 
are to be spaced 6 diameters apart, centre to centre. 


(f) The attachments of the frame brackets to the margin 
plate in way of the oil fuel bunker are to comply with the 
requirements of Section 20, C 3. 


7. Workmanship.—(a) The workmanship throughout 
is to be of the highest character, and is to be submitted to 
the closest inspection. 

() Plates are to be sheared from the faying surface. 

(c) Particular attention is to be given to the removal of 
burrs, drillings and rimerings. 

(d) Where holes for rivets are punched, the diameter 
of the punch is not to be more than , inch greater than 
the diameter of the rivet. 

Holes in liners are to be the same size as those in 
the plates. 

Where there is difficulty in securing fairness of the 
holes, drilling in position should be resorted to. 

(e) Where any unfairness exists in rivet holes, they are 
to be rimered and re-countersunk. Larger rivets are to be 
used for rimered holes. 

(/) Surfaces of steel plates are to be fitted close to each 
other, and are to be caulked as far as practicable without the 
use of packing. Where packing is unavoidable, the material 
to be used should be non-soluble in oil. 

(g) Where boundary bars consist of double angles, both 
flanges of each bar are to be caulked. 

(2) Angle or T-bar connections, which are situated on a 
caulking side, are to be caulked. 

(i) Attachments of fittings are to be made, as far as 
possible, without through fastenings. Where through bolts 
are fitted, they should be tapped, grommetted and set up. 


8. Ventilators.—’T'ween deck ventilators to oil fuel 
tanks are to have scantlings suitable to withstand the 
pressure to which they may be subjected and are to be made 
watertight. Gauze diaphragms are to be fitted over the 
mouths of the ventilators. 


9. Drainage—(a) Efficient means are to be provided 
by wells or gutterways, and sparring or lining, to prevent 
leakage from any of the oil fuel compartments from coming 
into contact with cargo, and to ensure that any such leakage 
shall have free drainage into the limbers or wells. 
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(b) Where there is a possibility of oil leakage from 
bunkers, storage tanks, settling tanks, service tanks, pumps, 
heaters, and other apparatus, suitable gutterways, coffer- 
dams, drip trays, or drip screens, are to be arranged, and 
provision is to be made for draining these. 

(c) Where cargo or coal is carried in a compartment 
adjacent to an oil fuel settling tank, which may be heated, 
the compartment side of the tank is to be insulated to 
prevent heating of the cargo or coal. 

(a) Compartments for storing fresh water either for use 
in boilers or for drinking should be separated from oil 
compartments by cofferdams. 


10. Testing.—Tanks are to be tested by a head of 
water equal to 80 per cent of the depth of the tank, or 
8 feet, whichever is the greater, provided the tanks are fitted 
with overflows or other means to prevent the occurrence of a 
greater pressure than the test head above. Where the tanks 
are not fitted with overflows or other similar devices, they 
are to be tested by a head sufficient to give the maximum 
pressure which can be experienced in practice, but in no 
case less than 8 feet. In all cases the pressure to which 
the tanks will be subjected is to be indicated on the plans 
submitted for approval. 

The attachment of all fittings to oil-tight surfaces 
should be completed before the tanks are tested. In any 
case, all oil-tight surfaces are to be examined prior to the 
completion of the vessel. 


11. Bulkheads forming part of Watertight Sub- 
division.—Where the boundary bulkheads form part of the 
watertight subdivision of the vessel, the scantlings and 
arrangements of these bulkheads are not to be less than 
required by Section 17. 


C. DOUBLE BOTTOMS. 


1. General.—(a) Oil fuel may be carried in ordinary 
cellular double bottoms. 

(b) Holes are not to be cut in the centre girder, except 
in way of the narrow tanks at the ends of the vessel. 
The centre girder need not be caulked or tested. 

(c) The lengths of the compartments are to be sub- 
mitted for approval. 

(ad) Compartments for storing fresh water, either for use 
in boilers or for drinking, should be separated from oil fuel 
compartments by cofferdams. 


2. Riveting.—(a) Where ceiling is fitted the scantlings 


and riveting may be as required for water ballast tanks. 
Where ceiling is not fitted the inner bottom plating is to 
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have a minimum thickness of -40 inch when the spacing of 
the frames is as required by the Rules and the seams and 
butts are to be at least double riveted. 

(b) In the engine and boiler spaces the seams and 
butts of the inner bottom plating are to be at least double 
riveted. 

(c) Ceiling, if fitted, is to be laid on transverse battens, 
leaving at least two inches air space between the ceiling and 
the tank top. 


3. Gussets.—(a) Where gussets are required by Table 8 
at every frame, a continuous plate is to be fitted attaching 
the tank side brackets to the inner bottom, and the number 
of rivets attaching this plate to the tank side brackets 
and to the inner bottom is to be 30 per cent in excess of 
the number required by Table 8. 


Where gussets are required by the Table at alternate 
frames, a continuous plate is to be fitted as described above, 
and the number of rivets attaching this plate to the tank 
side brackets at each frame is to be 60 per cent of the 
number of rivets required by Table 8 at alternate frames. 

The rivets attaching the continuous plate to the inner 
bottom may be spaced 5 diameters apart, but the number in 
each frame space is not to be less than the number connecting 
the plate to the tank side bracket. 

Where gussets are required by the Table at every third 
frame, gusset plates are to be fitted at every second frame 
and the number of rivets in each arm is to be as specified in 
Table 8 for every third frame. 


Where gussets are not required by the Table, the 
number of rivets in the vertical bar attaching the tank side 
brackets to the margin plate is to be increased 40 per cent. 

(b) The holes in the margin plates to take the gusset 
plate rivets are to be countersunk, and countersunk headed 
rivets are to be used. 

(c) The above requirements are also to be complied with 
where oil fuel is carried in bunkers or deep tanks above an 
inner bottom compartment. 


4, Testing.—All double bottom compartments intended 
for carrying oil fuel are to be tested by a head of water 
representing the maximum pressure which could be experi- 
enced in service. 

The attachment of all fittings to oil tight surfaces 
should be completed before the tanks are tested. In any 
case, all oil tight surfaces are to be examined prior to the 
completion of the vessel. 


5. Workmanship.—The workmanship is to be as 
required for Oil Fuel Bunkers. 


D. FITTINGS AND CONTROL. 


1. Service, Settling and other Tanks.—Where such 
tanks do not form part of the structure of the vessel, the 
scantlings and arrangements are to be submitted for 
approval. 


2. Air, Overflow, and Sounding Pipes.—(a) Hach 
oil fuel compartment is to be fitted with one or more air 
pipes, the discharge ends of which are to be led to the open 
air in a situation where no danger will be incurred from the 
issuing oil vapour when the compartment is being filled, 
and each is to be furnished with a wire gauze diaphragm 
which can readily be removed for cleaning or renewal. 


Where no overflow pipes are fitted, the sectional area of 
the air pipes to each compartment is to be not less than that 
of its filling pipe. 

(b) Where overflow pipes are fitted to any oil fuel com- 
partments, they are to have not less sectional area than the 
filling pipes, and are to be so arranged that no oil or vapour 
issuing from them will be a source of danger. 


For this purpose overflow pipes to oil fuel tanks which 
are situated above the level of the engine room floor plates 
are to discharge direct to suitably constructed oil wells or 
overflow tanks of suitable capacity, situated in the lower part 
of the machinery space, or alternatively an approved alarm 
device should be fitted to the overflow pipes. 


(c) Each oil fuel compartment is to be provided with a 
suitable means for ascertaining the oil level therein, either 
by sounding pipes or by approved indicating apparatus. 
If sounding pipes are fitted, they are to be led to the 
weather deck, or to an accessible position on a deck above the 
load water line; short sounding pipes may be approved in the 
shaft tunnels or machinery spaces, provided they are fitted 
to close automatically or with lock-up serew caps of approved 
type. Doubling plates are to be fitted under all sounding 
pipes. 

(d) Round gauge glasses are not to be fitted either to 
the oil storage, settling, or service tanks, but suitably 
protected gauges of approved design, having flat glasses of 
substantial thickness, and self-closing cocks or valves, may 
be allowed on settling and service tanks. 


3. Boiler Insulation.—(a) The boilers are to be 
suitably lagged. ‘The clearance spaces between the boilers 
and tops of the double bottom tanks, and between the 
boilers and the sides of the storage tanks or bunkers in 
which oil fuel is carried, are to be adequate for the free 
circulation of air necessary to keep the temperature of the 
stored oil well below the flash point. 
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(6) Where water tube boilers are installed, it is 
recommended that there should be a space of at least two 
feet six inches between the tank top and the underside of 
the pans forming the bottom of the combustion spaces. 


(c) Funnel dampers, if fitted, must be provided with 
a suitable device whereby they may be securely locked in 
the fully open position. Funnel dampers must not be fitted 
on ships equipped for burning oil fuel only. 


(d) Smoke box doors are to be shielded and well fitting, 
and the uptake joints made airtight. 


4. Pressure Pumps.—The pressure pumps for the oil 
fuel burning system are to be entirely separate from the feed, 
bilge, and ballast pumps and connections. In every ship 
there are to be not fewer than two units (a unit comprising 
pressure pump, filters, and heater). All pumps used in 
connection with oil fuel are to be provided with efficient 
escape valves, which are to be in close circuit, 7.¢., discharging 
to the suction side of the pumps. 


In motor ships where steam is used for driving auxiliary 
machinery which is required for essential services at sea, two 
oil fuel burning units are to be provided, as detailed above. 


5. Oil Pipes and Fittings.—(a) The oil pressure 
pipes conveying heated oil are to be of solid drawn 
steel, and placed in sight above the platforms in well- 
lighted parts of the stokehold or engine-room. The 
coupling flanges are to be machined so that they are 
practically metal to metal, any jointing material used being 
the very thinnest possible, and impervious to oil heated to 
250° F. The scantlings of the flanges are to be made 
suitable for at least 200 lbs. per square inch working 
pressure, or the pressure to which the relief valves are 
loaded, whichever is the greater. 


The pipes, heaters, and their fittings are to be tested 
after jointing to at least 400 Ibs. per square inch, or to 
double the working pressure, whichever is the greater. 


The working pressure of the oil fuel pressure pipes is to 
be determined from the formula contained in Section 6, 
clause 15, of the Rules for Heavy Oil Engines. 


(4) Other oil fuel pipes, and all bilge or water pipes 
passing through oil storage tanks are to be made of iron or 
steel. The coupling flanges are to be machined and the 
jointing material used is to be impervious to oil. The 
scantlings of the flanges are to be made suitable for not 
less than 100 Ibs. per square inch working pressure, and, 
after jointing, the oil fuel pipes within the engine and 
boiler spaces are to be tested to 30 bs. per square inch. 
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All such pipes within the engine and boiler spaces are to be 
led sufficiently high above the inner bottom to facilitate 
inspection and repairs. 


6. Valves and Cocks.—(«) All oil fuel suction pipes 
are to be fitted with valves or cocks at the bulkheads where 
they enter the machinery space. 

(b) In the case of all oil fuel storage, settling and 
daily service tanks, other than double bottom tanks, the 
suction valves or cocks are to be secured to the tanks, and 
so geared that they may be shut off from positions which 
will always be accessible in the event of fire taking place in 
the compartment in which they are situated. In the case 
of peak tanks, these valves or cocks are to be fitted on 
the tank side of the peak bulkheads. 

(¢) All valves or cocks in the machinery space connected 
with oil fuel installations are to be capable of being con- 
trolled from above the engine and boiler room platforms. 

(d) Where the filling pipes to settling and service tanks 
are not connected to the tanks near the top, they are to be 
provided with valves or cocks, controlled as in the case of 
the suction valves or cocks on these tanks, or else with 
non-return valves, secured to the tanks. 

(e) Valves or cocks are to be interposed between the 
pumps and the suction pipes in order that the latter may be 
shut off when the pumps are opened out for overhauling. 

(f) Open drains for removing the water from the oil 
storage, settling or service tanks are not allowed unless the 
drain cock or drain valve be of self-closing type. 

(g) All valves in connection with the oil fuel apparatus 
are to be so constructed as to prevent the possibility of any 
cover being slacked back or loosened when operating the 
valves. 


7. Control of Pumps.—The motive power of the oil 
fuel transfer and unit pressure pumps, and the steam supply 
for the fire extinguishing apparatus, are to be capable of 
being controlled from a position which will always be 
accessible in the event of fire taking place in the compartment 
in which they are situated as well as from the compartment 
itself, 


8. Compartments for Storage of Fresh Water—The 
pipes in connection with compartments used for storing fresh 
water either for boilers or for drinking are to be separate 
and distinct from any pipes that may be used for oil or 
oily water and are not to be led through tanks which contain 
oil. 


9. Tanks for Carrying Oil or Water Ballast 
Alternatively.—(a) Where it is intended to carry oil fuel 
and water ballast in the same compartments alternatively, 
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the valves or cocks connecting the suction pipes of these 
compartments with the ballast donkey pump, and those 
connecting them with the oil fuel transfer pump, are to be 
so arranged that the oil may be pumped from any one 
compartment by the oil fuel pump at the same time as the 
ballast donkey pump is being used on any other compart- 
ment. Where settling or service tanks are fitted of large 
capacity so that they do not require frequent replenishment, 
the above requirement may be dispensed with. 

(6) In the case of deep tanks which can be used for 
oil fuel, water ballast or cargo, provision is to be made for 
blank flanging the oil fuel and water ballast filling and 
suction pipes when the tanks are being used for cargo, and 
for blank flanging the bilge suction pipes when the tanks 
are being used for oil fuel or for water ballast. 


10. Steam Heating Coils.—(a) Where steam is used for 
heating the oil fuel, either in the bunkers, tanks, or heaters, 
the exhaust drains are to discharge the water of condensation 
into an observation tank where it can be seen whether or 
not it is free from oil. 

(0) The steam heating pipes in contact with the oil 
fuel are to be of wrought iron or steel, and are to be tested, 
after being fitted on board, to twice their working 
pressure. 

(c) The working pressure of the steam heating pipes is 
to be determined from the formule contained in Section 13, 
clause 16, of the Rules for Engines and Boilers. 


11. Ventilation—The spaces in which the oil fuel 
burning appliances and the oil fuel settling and service 
tanks are fitted are to be well ventilated and easy of access. 


12. General.—(a) No wood fittings or bearers are to 
be fitted in the boiler rooms, or in the compartments 
containing the settling tanks. 

(b) Savealls are to be fitted at the furnace mouths to 
intercept oil escaping from the burners. 

(c) Bilge suction pipes of lead are not permissible in 
engine or boiler spaces where settling tanks or oil fuel 
appliances are situated. 

(d) Water service pipes and hoses are to be fitted so 
that the stokehold plates and tank top under the boilers 
can at any time be flushed with sea water, and, in addition, 
steam from the auxiliary range of piping is to be led to 
pipes perforated for the emission of steam into the lower 
parts of the boiler room. 

(e) The pumping arrangements of the oil fuel 
installations are to be submitted for approval. 


OIL CARRIED AS CARGO IN DEEP TANKS AND 
PEAK TANKS. 

Section 20a. Where it is desired that a special 
notation be made in the Register Book indicating that a 
deep tank or a peak tank is considered to be structurally 
suitable for the carriage of oil as cargo, the following require- 
ments are to be complied with. 


FUEL OIL. 

1. Flash Point.—The flash point of the oil is not to 
be lower than 150° F. 

2. Scantlings and Riveting—(«) The arrangement 
of stiffening, the scantlings, the riveting, the standard of 
workmanship and the system of testing are to be as prescribed 
for oil fuel bunkers. 

(vb) The arrangement of washplates is to be as required 
for water ballast tanks. In deep tanks, the decks are to be 
supported by an intercostal girder on each side of the middle 
line. Special attention is to be paid to the riveting at the 
heads and heels of the quarter pillars. 


3. General.—The arrangements for ventilation and 
drainage, fittings and control are to be as required for oil 
fuel bunkers. 


4. Notation.—The notation to be made in the Register 
Book will be: “Carrying Fuel Oil, F.P. above 150° F. in 
Deep and/or Peak Tanks,” as the case may be. 


VEGETABLE OIL. 
1. Scantlings and Riveting.—The scantlings, arrange- 
ments and riveting, and the system of testing, may be as 
required for deep tanks carrying water ballast. 


2. General.—The arrangements for ventilation and 
drainage, fittings and control are to be as required for oil 
fuel bunkers. 


3. Notation.—The notation to be made in the Register 
Book will be: “Carrying Vegetable Oil in Deep and/or Peak 
Tanks” as the case may be. 

4, Loading Test.—Before a cargo of oil is loaded the 
tank should be tested under water pressure and examined for 
cleanliness to ensure that it is in a proper condition to 
receive the oil cargo. 


NON-WATERTIGHT BULKHEADS. 


Section 21. 1. Middle Line Bulkheads.—(a) The 
thickness of the plating is to be °30 inch in the holds, 
and ‘26 inch in the *tween decks. The bulkhead is to be 
attached at the top and bottom by single angle bars *10 inch 
thicker than the bulkhead plating. 


Sections 20a-21 
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(b) The vertical stiffeners are to be of the sizes given 
in Table 35, and may be fitted two frame spaces apart 
provided the frame spacing does not exceed 30 inches. Where 
the frame spacing is greater than 30 inches the stiffeners are 
to be fitted on every frame and the scantlings may be 
correspondingly reduced. 

Where quarter pillars are fitted the stiffeners may be 
reduced in strength by 20 per cent. 

(c) The stiffeners at the ends of the hatchways are to 
be bracketed at top and bottom, and where reinforced hatch- 
way end beams are fitted, these stiffeners are to be doubled 
or equivalent arrangements provided. The remainder of the 
stiffeners are to be riveted to the beams and are to be 
attached at the bottom by double riveted lugs. 


2. Bunker Bulkheads.—(a) The thickness of the 
plating and the scantlings of the bars at top and bottom of 
longitudinal vertical bunker bulkheads are to be as required 
for the middle line bulkheads except that the lowest strake, 
which is to extend at least 24 inches above the level of the 
stokehold floor, is to be *36 inch in thickness. 

(b) The vertical stiffeners of longitudinal bulkheads 
which act as supports to the deck are to be of the sizes given 
in Table 35. 

(c) Where longitudinal bulkheads do not act as supports 
to the deck the stiffeners are to be of the sizes given in 
Table 35. 

(d) The stiffeners are to be fitted two frame spaces 
apart provided the frame spacing does not exceed 30 inches. 
Where the frame spacing is greater than 80 inches the 
stiffeners are to be fitted on every frame, and the scantlings 
may be correspondingly reduced. 

(e) The plating of transverse bunker bulkheads is to 
be as required for longitudinal bulkheads, and the stiffeners, 
which are to be spaced 36 inches apart, are to be in 
accordance with the requirements of Table 35. 

(f) Where sloping bunker casings are fitted, the 
scantlings of the stiffeners are to be suitably increased, and 
the stiffeners are to be additionally supported from the deck 
beams by angle stays, attached by brackets to the deck 
beams and the casing stiffeners. 


DETACHED SUPERSTRUCTURES. 


Section 22. 1. “Short” Deck Superstructures.— 
(a) The scantlings of poops, forecastles and “short” 
bridges (i.e., bridges of which the length does not exceed 
15 per cent of the length of the vessel) are to be in accord- 
ance with the requirements of Table 25. 


Section 22 


(6) All vessels are to have forecastles except in cases in 
which the scantlings of the vessel do not exceed the require- 
ments for complete superstructure vessels. Where the 
conditions of service may necessitate the omission of the 
forecastle, additional sheer is to be provided as may be 
required by the Committee. 

(c) Where steel decks are fitted on poops, short bridges 
or forecastles, the thickness is not to be less than in the 
following Table, except that steel decks which are sheathed 
need not exceed the thickness given in Table 25 for 
stringers and tie-plates. 


Beams at 
every frame. 


Beams at 
alternate frames. 


Inches. Inches. 
Sheathed 26 “*B0 
Unsheathed 30 84 


The thickness of plating given for forecastles in Table 25 
is applicable to unsheathed decks with beams fitted at every 
frame. Where the decks are sheathed a reduction of 06 inch 
may be permitted in the thickness of the plating, provided 
a minimum of *26 inch is maintained. 

(d) The seams of the side and deck plating and the 
butts of the side plating, stringer plates, deck plating, and 
tieplates may be single riveted. 

2. “Long” Bridges.—(a) Where the length of the 
bridge exceeds 15 per cent of the length of the vessel, the 
scantlings are to be as required by Tables 22 and 28. 

(b) The riveting of the butts and seams of the deck 
plating and of the side plating is to be as required by Table 
39. The riveting of the seams of bridge side plating 
need not exceed the riveting of the side shell plating but 
the seams are in every case to be double riveted for four 
frame spaces at the ends. 

3. Framing.—Partial bulkheads are to be fitted in 
bridges below large deckhouses, which bulkheads are to be 
in continuation of watertight bulkheads fitted below. Partial 
bulkheads may also be required to be fitted at other 
places. 

4, Strengthening at ends of Poops, Forecastles and 
Bridges.—(a) Bridges. At each end of a bridge the upper 
deck sheerstrake and the upper deck stringer plate are to be 
increased in thickness by 50 per cent in the case of long 
bridges and 30 per cent at short bridges. 
long bridge the sheerstrake, strake below and _ the 


In way of a 


upper deck plating, as fitted in the wells, are to be 
extended within the ends of the bridge for a distance equal 
to one-third the breadth of the vessel. The bridge side 
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plating is to be extended beyond the ends of the bridge and 
is to be supported by plate webs spaced not more than five 
feet from the ends of the bridge. The bulwark rail is to be 
connected to the bridge end bulkheads by substantial bracket 
plates, and similar bracket plates are to be fitted on the 
inner side of the bulkhead. 


(6) Poops and Forecastles. ‘The additional strength- 
ening prescribed above is to be fitted at the fore end of a 
poop or at the after end of a forecastle, wherever the length 
exceeds 25 per cent of the length of the vessel. 


5. Poop and Bridge Front Bulkheads.—(a) Bulkheads 
at the fore end of bridges, and of unprotected poops the 
length of which is 40 per cent or more of the length of the 
vessel are to have a thickness of -30 inch in vessels 200 feet 
in length and under, and -44 inch in vessels 380 feet in 
length and above. 

(b) The bulkheads are to be stiffened with bulb angles 
of the sizes given in the following Table :— 


Number | 


‘: Number ; 
Length Size of Bulb ra Length Size of Bulb Fr d 
of Ship. | Angle Stiffeners. ee of Ship.| Angle Stiffeners. ny 
Feet. Inches. Feet. Inches. 
under 


160 | 54x8x-°30] 38 360 | 88x38 x42] 5 


160 |6 x3x-32| 38 | 400 | 9 x3 x-44| 5 
200 | 64x3x-34| 4 | 440 | 9$x3hx-46) 5 


240 |7 x38x-°36 4 | 480 |10 x3}x-48] 5 


280 | 74x3x'38| 4 | 520 |10}x3}x-50| 6 


820 | 8 x3x-40 5 560 |11 x3}x°52| 6 


The stiffeners are to be spaced 30 inches apart, and 
efficiently connected to the deck plating at top and bottom 
by lugs having the number of rivets in each flange specified 
in the Table. 

(c) Bulkheads at the fore end of bridges not covering 
deck openings are to have plating of the thickness required 
by paragraph (a), but the stiffeners may be 10 per cent less 
in depth than given by paragraph (0). 

(d) Bulkheads of poops partially protected or less in 
length than 40 per cent of the length of the vessel are to 
have a thickness of 24 inch in vessels 160 feet in length 
and under, and *38 inch in vessels 400 feet and above in 
length. The bulkheads are to be stiffened by plain angles 
of the size given in the following Table, spaced 30 inches 


apart, and connected to the deck plating at top and bottom 
by lugs having the number of rivets in each flange specified 
in the Table :— 


A Number | ; Number 
Length Size of Angle - 4) Length Size of Angle ri 
of Ship. Stiffeners. tee of Ship. | Stiffeners. re 
Feet. Inches. Feet. Inches. 
under 


150 | 8 x25x-°30| 2 850 | 5} x3 x42) 3 


150 | 84x2}x°82| 2 400 |6 x3 x-44| 3 


200 |4 x3 x34] 2 | 450 | 6hx8hx46| 38 


bo 
or 
So 
Oo 


250 | 44x38 x°36 7 x8hx-48) 4 


300 |5 x3 x'38| 3 | 550 


7 x8hx°50| 4 


6. Bulkheads at After End of Bridges and Fore- 
castles:—The plating of bulkheads at the after end of 
bridges and forecastles is to be *20 inch in thickness in 
vessels 160 feet in length and under, and *30 inch in vessels 
400 feet and above in length. The bulkheads are to be 
stiffened by plain angles of the size given in the following 
Table, spaced 30 inches apart. 


Length of Size of 
Ship. Angle Stiffeners. 
Feet. Inches. 
under 
150 24x 24x26 
150 8 x24x 28 
250 35x3 x30 
350 4 x3 X°32 


7. Deckhouses.—(a) All deckhouses on upper decks, 
or on decks of superstructures, are to be of sufficient 
strength and, where the length of the deckhouse exceeds 
10 per cent of the length of the vessel, plans showing 
the scantlings and arrangements are to be submitted for 
approval. 

(6) The sides and ends of large deckhouses are to be 
supported by partial bulkheads and web frames, together 
with intermediate vertical stiffeners. It is recommended 
that the spacing of the partial bulkheads, or webs, is 
not to exceed 30 feet, and, where possible, these are to be 
fitted above the structural bulkheads of the vessel. 

Web frames should also be fitted, where possible, at the 
sides of large doors. 
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(c) Care is to be taken, as far as possible, to minimise 
the effects of all discontinuities in the structure of deckhouses 
and it is recommended that continuous coamings should be 
fitted below and above doors and other openings, and 
that the corners of all openings cut in the sides of deck- 
houses should be well rounded. 


(d) The tops of the deckhouses are to be efficiently 
supported by beams of suitable scantlings, and it is recom- 
mended that beams should, as far as possible, be fitted in 
line with the side stiffeners and be connected to them by 
bracket knees. In all vessels exceeding 300 feet in length 
where the top of the house forms the weather deck above 
passenger accommodation the beams are to be completely 
plated over the accommodation. 


(e) The deckhouse sides are to be additionally stiffened 
in way of boats and the decks strengthened in way of the 
dayits, 


RAISED QUARTER DECKS. 


Section 23. 1. Scantlings—(a) In vessels of the 
raised quarter deck type the scantling numerals and moulded 
depth are to be taken to the upper deck. 


(6) The scantlings and arrangements of the side framing 
in way of the raised quarter deck are to be determined by 
the moulded depth of the vessel taken to the upper deck in 
association with the framing depth (d) taken in way of 
the raised quarter deck, 


(c) The scantlings of the raised quarter deck stringer 
and plating, sheerstrake and strake below, are to be as 
required by the Tables for a vessel having a longitudinal 
numeral calculated as in paragraph (a) in association with 
a proportion of length to depth taken to the raised quarter 
deck, but no addition need be made to the thickness of the 
deck stringer and plating on account of proportion of length 
of vessel covered by superstructures. 


2. Break Bulkhead.—The front or break bulkhead of 
the raised quarter deck is to have the thickness of the 
plating required for bridge front bulkheads, and is to be 
efficiently stiffened. 


3. Strengthening at Break—(a) The upper deck 
stringer plate is to extend abaft the break about four frame 
spaces, and the raised quarter deck stringer plate is to be 
extended about three frame spaces forward of the break ; 
the bridge stringer is also to be extended abaft the break. 
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(>) In vessels which require a steel deck or part steel 
deck, the upper deck plating is to scarph the raised quarter 
deck for a length of two to three frame spaces according to 
the size and proportions of the vessel, and the upper deck 
stringer plate is to extend two or three frame spaces abaft 
the deck plating. 


(c) Sufficient diaphragm plates are to be fitted, of the 
thickness of the break bulkhead plating, to connect the two 
decks. They are to be attached to the decks and bulkhead 
by double angles, and are to be stiffened by an angle on the 
after edge and vertical stiffeners where necessary. 


(d) The upper deck sheerstrake is to be increased in 
thickness and is to be extended for a reasonable distance 
abaft the break. In the case of a raised quarter deck con- 
nected to a long bridge the raised quarter deck sheerstrake 
is to be increased in thickness, and the bulwark plates of 
the raised quarter deck adjoining the bridge side plating are 
also to be increased in thickness. 


CRUISER STERNS. 


Section 24. 1. Length—Where vessels have 
cruiser sterns, the length ([_) of the vessel is to be measured 
in the manner required by Section 3, clause 1. 


2. Framing.—(a) The frames abaft the after perpen- 
dicular are to be spaced 24 inches apart, and are to be of the 
size required for bulb angle frames in peaks, and are to 
extend to the strength deck. 


(2) Floor plates are to be of a reasonable depth, depend- 
ing upon the form of the vessel, and are to be supported at 
the centre line by an intercostal girder, 


(¢) Additional stiffening in the form of web frames and 
longitudinal girders is to be provided as may be necessary. 


3. Beams.—Beams are to have the scantlings required 
by the Rules for the respective decks. 


4, Plating.—The plating round the cruiser stern is to 
be of the thickness required by Tables 18 and 19 for side 
shell plating at ends. he riveting of the landing edges and 
butts is to be the same as that of the corresponding strakes 
of shell plating at ends, but the edges and butts are not to 
be less than double riveted up to the strength deck. 


5. Pillaring.—Pillaring arrangements are to be fitted 
to the satisfaction of the Surveyors. 
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HATCHWAYS AND DECK OPENINGS. 


Section 25. 1. Height of Coamings. — The 
minimum height of coamings above decks is to be as follows :— 


On upper decks, except as qualified 


below, where exposed to weather ... 24 inches, 


On upper decks of 
vessels whose 
draught does not 
exceed that 
which could be 
assigned as a 
Complete Super- | length from 
structure vessel, thestem ... 24 ,, 
on raised quarter| When aft of the 
decks and = on ive 18 
decks of super- i Le ) 
structures where 
exposed to the 
weather 

On decks inside superstructures the open- 
ings in the latter having no means 
of closing ... bie fe: a SS reds 

On decks inside superstructures the open- 
ings in the latter being closed by 
strong hinged wood doors or wooden 
shifting boards fitted in channels or 
equivalent ... “i “es evreaean! ieee 

On decks below the upper deck, or within an intact 
superstructure, the coaming plates need not 
extend above the deck, but in such cases an 
angle coaming is to be fitted round these 
hatchways; all openings in decks are required 
to be framed. 


When within } 
of the vessel’s 


2. Thickness of Coamings.—(a) In hatchways on 
the upper deck or on superstructure decks where exposed 
to the weather, the side and end coamings are to be not less 
than “44 inch in thickness in vessels exceeding 200 feet in 
length. For vessels 100 feet long, the coamings are to be 
-36 inch in thickness, and for vessels of intermediate length 
the thickness may be obtained by interpolation. 

(+) In hatchways below the upper deck, or within 
an intact superstructure, the side and end coamings are 
not to be less than *40 inch in thickness. 


3. Construction of Coamings.—(a) Angles connecting 
coamings and deck plating are to be of the thickness of the 
coamings to which they are attached, and where a wood deck 
is fitted, the vertical flange is to extend half-an-inch above 
such deck. 


The angles connecting the side and end coamings are 
to be of the thickness of the coamings. 


(6) Hatchway coamings, which are required by 
clause 1 of this Section to extend above the deck, are 
to be caulked and made watertight, and the angles connecting 
these hatchway coamings to the deck plating are to be 
turned or welded at the corners. 


(c) The side coamings of all hatchways are to extend 
to the lower edge of the beams. 


(d) Hatchway side coamings, which are 24 inches or 
more in height above the deck, and which are above 10 feet 
in length, are to be stiffened by horizontal bulb angles, not 
less than 7 inches in depth, fitted near their upper edges. 


Where hatchways exceed 10 feet in breadth, the end 
coamings are to be similarly strengthened, or be made 
equivalent thereto, unless the end coamings are adequately 
protected by the deck erections. 


Additional support is to be afforded by fitting brackets 
or stays from the bulb angle to the deck at intervals of not 
more than 10 feet. Where the coamings are 36 inches in 
height and above, plans showing the construction are to be 
submitted for approval. 


(e) Where the pillars abreast the hatchways are spaced 
more than 4 frame spaces apart, or where the line of pillars 
at sides of hatchways is more than 18 inches from the 
coamings, the coamings will require to be made sufficiently 
strong as a girder to support the deck load, and plans 
of such cases are to be submitted for approval. (See 
Section 16.) 


4. Hatchway Beams.—(a) At hatchways which are 
required by paragraph 1to be 24 inches in height, the 
hatchway beams and fore and afters are to be of the sizes 
given in Table 36a in vessels 200 feet and more in length. 
In vessels not exceeding 100 feet in length the scantlings 
may be taken from Table 36s. 


At weather deck hatchways which are required to be 18 
inches in height, the beams and fore and afters may be of the 
sizes given in Table 368. 


At "tween deck hatchways the scantlings are to be in 
accordance with Table 36a except in spaces fitted exclusively 
for the accommodation of passengers when they may be as 
given in Table 36s. 


In no case are hatchway beams to be more than 10 feet 


apart. 

(b) Where the height of ’tween decks exceeds 8 feet 
6 inches the scantlings of the hatchway beams and covers 
are to be suitably increased. 
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(c) The web plate beams are to be stiffened at their upper 
and lower edges by double angles, of the size required by 
Tables A and B except where bulb plates are fitted, when 
the top angles only are required. The angles at the upper 
edges are to extend to the extreme ends in all cases, and are 
not to be recessed where fore and afters are fitted. 

The ends of the web plates are to be flushed up on each 
side by doubling plates, having the same thickness as the 
angle mountings, and at least 7 inches wide. 

Where no fore and afters are fitted, the alternate web 
plates are to extend to the top of the wood hatches. 

(d) Steel fore and afters are to have angle mountings 
at the upper edges, as required by Table 36, and these 
mountings are to extend to the extreme ends in all cases. 

Bearing pieces of heavy angle bar are to be fitted on the 
lower edge in way of each hatchway beam which they cross. 

(e) Wood fore and afters are to be of pitch pine, or 
other wood of not less hardness and strength, and are to be 
free from defects. Steel shoes, at least 7 x °5 inches are 
to be fitted at each end of wood fore and afters, and plate 
bearing pieces, at least 9 x *5 inches, in way of each hatchway 
beam which they cross. 


5. Carriers.—(a) All hatchway beams and fore and 
afters are to be efficiently supported at their ends by steel 
carriers, with a length of bearing of not less than 3inches ; they 
are to be fitted close to the sides and throat of the hatchway 
beams and fore and afters. Where carriers are of angle bars 
they are to be not less than *50 inch in thickness, and one bar 
of each carrier is to extend at least to the level of the deck. 


(b) Where the carriers adopted are of a form such as will 
not permit them to be extended to the deck, the thickness 
of the hatchway side coaming must be increased. 


(c) Where fore and afters extend across hatchway beams, 
strong lugs are to be fitted on the beam to keep the fore 
and afters in position. 


(d) The bottoms of all carriers are to be solid, or are to 
be efficiently secured by not less than two % inch rivets. 


6. Hatch Covers.—(a) Hatch covers are to be fitted to 
the hatchways in way of all laid decks. Solid covers are to 
have a finished thickness of 2% inches in association with 
an unsupported span of 5 feet. Where grating covers are 
fitted they are to be of sufficient strength. 

(b) Where it is desired to adopt a wider spacing of beams 
than given above, the thickness of the covers is to be 
increased and is to be not less than 3 inches where the 
unsupported span is 6 feet. 
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(c) Hatch covers may be dispensed with at decks below 
the upper deck or within an intact superstructure, as 
defined in the last paragraph of clause 1, if desired by the 
owners, and, in any case where they are so dispensed with, 
the Certificate of Classification will be suitably endorsed, and 
a corresponding notation made in the Register Book. 


7. Hatch Rests.—Hatch rests are to be at least 24 
inches wide and, where necessary, the hatch rests are to be 
bevelled so as to provide bearing surface not less than that 
width. 


8. Cleats, Battens, and Tarpaulins. —Cleats, not more 
than 2 feet apart centre to centre, are to be fitted to the 
coamings of all hatchways on or above the upper decks, unless 
such hatchways are within an intact superstructure; the end 
cleats are to be placed not more than 6 inches from the hatch- 
way corners. They are to be of strong section, at least 245 
inches wide, and are to be attached by not less than two 
rivets. 


Tarpaulins in good condition, free from jute, thoroughly 
waterproofed and of ample strength are to be provided for 
all hatchways on superstructure decks, in exposed positions 
on upper decks, and within superstructures which are not 
permanently enclosed. Not less than two tarpaulins are to 
be provided to all hatchways in exposed positions. 


Battens and wedges are to be efficient and in good 
condition. 


At all hatchways in exposed positions on weather decks, 
ring bolts or other fittings for lashings are to be provided. 


Where the breadth of the hatchway exceeds 60 per cent 
of the breadth of the deck in way of the hatchway and the 
coamings are required to be 24 inches in height, fittings for 
special lashings are to be provided for securing the hatch- 
way covers after the tarpaulins are battened down. 


9. Bunker Hatchways.—The minimum heights of 
coamings of these hatchways are to be in accordance with 
clause 1, and covers, beams, and battening down arrange- 
ments as effective as those required for cargo hatchways are 
to be fitted. If the deck beams in way of these openings 
are cut, fore and aft coaming plates are to be fitted to 
take the beam ends. 


10. Flush Bunker Scuttles.—Flush bunker scuttles 
may be fitted in the following positions :— 

(a) On bridge decks, poop decks, raised quarter decks, 
or on upper decks of complete superstructure vessels having 
tonnage openings. 
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(b) In positions which are always accessible on decks 
inside superstructures where the openings in the latter are 
closed with efficient closing appliances. 


The scuttles are to be of iron or steel, of substantial 
construction, and are to have screw or bayonet joints. 
Where the scuttles are not secured to the frames by hinges, 
a permanent chain attachment is to be provided. 


11. Escape Scuttles.—(a) Where escape scuttles are 
fitted on the weather decks, strong coamings having a mini- 
mum height above the deck, as required by clause 1, are to 
be fitted, and are otherwise to comply generally with the 
requirements of this Section. 


(b) Where escape scutiles are fitted on decks inside 
superstructures, the openings in the latter being closed by 
strong hinged wood doors or wood shifting boards fitted in 
channels or equivalent, the scuttles are to be provided 
with either 

1. Strong coamings 9 inches in height with weather- 
tight wood covers, sa 

2. Angle coamings with hinged watertight steel covers 
secured by strong backs or closely spaced bolts and nuts. 


(c) Where escape scuttles are fitted in the ’tween decks 
and on decks within intact superstructures, the openings are 
to be provided with angle coamings and wood covers are to be 
fitted. This requirement may be modified to suit special 
conditions of trade on application being made to the Com- 
mittee by the Owners. 


12. Trunked Hatchways—Where hatchways are 
tranked through one or more ’tween decks, and the hatchway 
beams and covers are dispensed with at the intermediate decks, 
the hatchway beams, fore and afters, coamings and deck im- 
mediately below the trunk are to be adequately strengthened, 
and in such cases plans are to be submitted for approval. 


Where the trunkways are intended to take the place of 
tween deck pillars in way of the hatches, they are to be of 
steel and are to be efficiently stiffened. 


13. Companions.—Companions on exposed decks should 
be of steel and be securely riveted to the deck. 


14. Mast Holes.—In way of mast wedging, where iron 
or steel decks are not fitted, plates are to be riveted to the 
beams, of not less thickness than is required for stringer 
plate amidships, and of not less width than three times the 
diameter of the mast. 


VENTILATORS. 
Section 26. 1. Number and Size.—lIt is recom- 
mended that ventilators sufficient in number and size be 
efficiently fitted to weather decks of all vessels. 


2. Ventilator Coamings.—(a) Where exposed to the 
weather the minimum height of coamings of ventilators to 
cargo spaces is to be 36 inches on upper decks except as 
qualified below. On upper decks of vessels whose draught 
does not exceed that which could be assigned as a Complete 
Superstructure vessel, on raised quarter decks and on decks 
of other superstructures, the minimum height of coaming 
is to be 30 inches except on superstructure decks within 
one-fourth of the vessel’s length from the stem where the 
height is to be 36 inches. 

If ventilator coamings are fitted of a greater height 
than 36 inches and are not efficiently supported by adjacent 
structures, they are to be strongly stayed or bracketed to 
the deck. 

(6) The scantlings of the coamings and their attachment 
to the deck are to be in accordance with the following 
Tables :— 


VENTILATOR COAMINGS. 
Internal Diameter of Ventilator Coaming Deck 
Coaming. Plate. Bar. 
Inches. Inch. Inches. 
6 and not exceeding 8 “30 8 x3 x34 
Above 8 cs =a 11 “32 8) 1x Bex 136 


sid slat a hee 13 | -34 
eT aah ts 15 | °36 
Pgs amelie ayaa 17 38 
w at “40 


34 x 35 x °38 
34 x 34 x *40 
3h x Bh x 42 
3h x 33 x 44 


The rivets in these bars are to be } inch diameter for 
ventilators not exceeding 15 inches in diameter, and 4 inch 
for ventilators greater than this diameter, and are to be 
spaced 4 diameters apart, centre to centre. 

(c) A steel ring may be riveted to the outside of the 
coaming to provide a proper bearing for the cowl, and the 
housing is to be not less than 15 inches. 

(d) In cases where a steel deck is sheathed with wood 
the coaming is to be riveted direct to the steel deck, and the 
vertical flange of the bar is to extend at least half-an-inch 
above the wood sheathing. 


3. Stiffening of Deck below Ventilators.—The deck 
plating in way of the ventilators is to be efficiently stiffened 
between the beams. 
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4, Covers.—All ventilator coamings are to be provided 
with strong plugs and canvas covers or equally efficient 
appliances for closing the openings when the cowls are 
unshipped. 


5. Mushroom and Gooseneck.—Such ventilators when 
fitted to accommodation spaces are to be substantially con- 
structed and efficiently bolted to the deck plating. 


6. Scuttles in Topsides.—Side scuttles to spaces below 
the freeboard deck or to spaces within enclosed superstructures 
are to be fitted with efficient inside deadlights, permanently 
attached and capable of being closed watertight. 

In enclosed superstructures permanently allocated to 
passengers or to crew, portable deadlights may be provided if 
stowed beside the scuttles. 


7. Mechanical Ventilation. — Where a system of 
mechanical ventilation is adopted, sketches showing the 
construction of the tanks, fan casings and so forth, on the 
weather deck are to be submitted for approval. 


8. Alternative arrangements.—Should the owners 
desire it, other arrangements proportionate to those pre- 
scribed in this Section may be adopted. 


ENGINE AND BOILER SPACE. 


Section 277. 1. Engine and Boiler Bearers.— 
(a) Engine and boiler bearers are to be of substantial 
construction and are to be efficiently supported by brackets, 
both longitudinally and transversely. 

(b) Where engines are bolted direct to the inner bottom, 
the thickness of the plating under the engines is to be 
suitably increased. 

(c) In single bottom vessels the floors in the engine 
space are to be increased in depth. 

(a) In all vessels additional fore and aft girders are 
to be fitted in way of the engine seating and thrust 
block seating and are to be attached to the shell. 

(e) Where it is intended to fit engines of special type or 
of greater power than in ordinary cargo carrying steamers, 
the engine seating is to be proportionately increased, and 
plans are to be submitted for approval. 


2. Additional Strengthening in Machinery Space.— 
Additional transverse strengthening by means of web frames 
and strong beams, or otherwise, is to be provided in the 
machinery space. 

3. Clearance between Bulkheads and Boilers.—Coal 
bunker and hold bulkheads are to be kept well clear of 
boilers and uptakes, 
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Where the boiler room bulkhead is recessed for a 
boiler, the recess is to be of a size sufficient to provide space 
all round the boiler for proper access. 


The roof of the recess is not to be less than 4 feet 
clear of the top of the boiler, the space between the bunker 
plating and the uptake is not to be less than 18 inches, and 
a baffle plate is to be fixed between the uptake and the 
bulkhead, or other efficient means are to be provided. 


Uptakes and flat surfaces of boilers are not to be less 
than 18 inches, and cylindrical shells of boilers are not to be 
less than 9 inches, from coal bunker and hold bulkheads. 


4, Protection of Deck under Donkey Boilers.— Where 
donkey boilers are placed on the decks of vessels the deck 
underneath is to be increased *10 inch in thickness, and is to 
be protected by being covered with firebrick or cement not 
less than 2 inches in thickness. A similar increase in 
thickness and means of protection are to be fitted to decks 
on which fires may be drawn from any donkey boiler. 


ENGINE AND BOILER OPENINGS. 


Section 28. 1. Extent and Construction of 
Machinery Casings.—(a) Engine and boiler openings on 
the weather deck are to be protected by properly framed 
casings of substantial construction. 


(6) The minimum height of casings on upper decks, 
except as qualified below, is to be 6 feet in vessels not 
exceeding 270 feet in length, and 7 feet 6 inches in vessels 
400 feet in length and above. 


(¢) On upper decks of vessels whose draught does not 
exceed that which could be assigned as a Complete Super- 
structure vessel, and on decks of superstructures where 
exposed to the weather, the height of the casing is not to be 
less than 2 feet 6 inches, 


(d) The engine and boiler openings should be made as 
small as practicable, and as many cross ties as possible are to 
be fitted at each deck. The tops of the side casings are to 
be efficiently connected by beams and plating. 


(e) In the cases of vessels referred to in paragraph (6) 
above, the thickness of the casings is not to be less than 
26 inch for vessels 100 feet in length; *30 inch in vessels 
200 feet in length ; and ‘34 inch in vessels 300 feet and above 
in length ; for vessels included in paragraph (c) above, the 
thickness of the casings is to be *26 inch in vessels up to 
200 feet in length, and *30 inch in vessels 300 feet and above 
in length; the coaming plates are to be 04 inch thicker 
than the plating. 
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(/) For casings 7 feet 6 inches in height, the stiffeners 
are to be spaced 80 inches apart, and for the vessels referred 
to in paragraph (0) are to be 8x 24x°26 inches angle in 
vessels 100 feet in length ; 4.x 8 x*28 inches angle in vessels 
200 feet in length; and 44 x 8 x °30 inches angle in vessels 
300 feet and above in length; for all vessels included in 
paragraph (c) the stiffeners are to be 3 x 3 x °30 inches angle. 


(g) The doors in casings on upper decks, except where 
the draught of the vessel does not exceed that which could 
be assigned as a Complete Superstructure Vessel, and on 
raised quarter decks are to be of steel, substantially con- 
structed, permanently attached and capable of being closed 
and secured from both sides. 


2. Trunk Casings.—Where the engine and_ boiler 
openings in the ’tween decks are enclosed by trunk casings 
they are to have °26 inch plating and °30 inch coamings 
and are to be suitably stiffened. Where the casings form the 
boundary of coal bunkers, the requirements of Section 21 are 
to be complied with. 


3. Skylights and Gratings.—Engine room skylights 
are to be substantially constructed, and are to be securely 
bolted or riveted to the coamings. 


Grating openings over stokehold are to be protected by 
hinged plate covers. 


FREEING PORTS, SCUPPERS AND SANITARY 
DISCHARGES. 


Section 29. 1. Freeing Ports.—(a) Where weather 
decks are enclosed by bulwarks, ample provision is to be 
made for rapidly freeing the decks from large quantities of 
water. 

(6) The area of the openings provided for this purpose 
in the bulwarks at the upper decks of full scantling vessels 
and at raised quarter decks, irrespective of the height of the 
bulwarks, is to be in accordance with the following 
Table :— 


Length of Area on each | Length of Area on each 
Well. Side. Well. Side. 
Feet. Square Feet. Feet. Square Feet. 

15 8 55 12 
25 9 65 13 
35 10 75 15 
45 ll | 85 17 


On other superstructures of standard height the area 
should be one-half of that required in the Table. 
F 


(c) The lower edges of the freeing ports are to be as 
near the deck as practicable and all such openings are to be 
protected by rails or bars spaced not more than 9 inches 
apart. If hinged doors are also fitted over the openings their 
hinges are to have brass pins and there are not to be any 
fittings for keeping the doors closed. 


2. Scuppers.—(a) Scuppers sufficient in number and 
size to provide thoroughly effective drainage are to be fitted 
in all decks, 

(+) Where the weather deck stringer angle is cut in 
way of scuppers, a compensating bar is to be fitted below 
the stringer plate. 

(c) Scupper pipes from spaces below the bulkhead deck 
are either 

(1) to be led to the bilges, or 

(2) may be led overboard provided a screw-down 
automatic non-return valve be fitted, capable of being 
operated from above the freeboard deck from a position 
which is always accessible. Means should be provided 
for showing whether the valve is open or closed. 


Similar arrangements may be required when scuppers 
are led from permanently enclosed spaces above the bulkhead 
deck. 

Scupper pipes from superstructures which are per- 
manently closed at the forward end, but which have tem- 
porary closing appliances at the after end, are to be fitted to 
drain overboard, with the exception of the scuppers within 
the range of the machinery space, which may be led and 
drained to the bilges of the machinery space. Scuppers 
which drain overboard aré to be fitted with storm valves, 
or some other approved appliances. 

Scupper pipes from superstructures which have tem- 
porary closing appliances at the forward end are to be led 
overboard and fitted with storm valves or some other 
approved appliances. 


3. Sanitary Discharges.—Sanitary discharges from 
spaces below the freeboard deck are to be provided with 
efficient and accessible means for preventing water from 
passing inboard. Each discharge is to be provided with a 
screw-down automatic non-return valve capable of being 
operated from an accessible position above the freeboard deck. 
Means should be provided for showing whether the valve is 
open or closed. 


Alternatively two automatic non-return valves, without 
positive means of closing, may be fitted provided the upper 
valve is in a position which is always accessible for 
examination under service conditions. 
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Similar arrangements may be required at sanitary 
discharges from spaces within enclosed superstructures. 


4. Storm Valves.—Non-return valves are to be fitted 
in substantial metal castings other than cast iron. The 
lower length of pipe is to be iron or steel, galvanised and of 
substantial thickness, not less than standard steam pipe 
quality. 

5. Protection of Pipes in Holds and Bunkers.— 
Where passing through cargo or bunker spaces, the pipes are 
to be protected by a substantial casing which is to be of 
steel in coal bunkers. 


RIVETING. 


Section 80. 1. Arrangement of Rivets—(a) The 
size and spacing of the rivets in the various parts of the 
structure are to be in accordance with the requirements of 
Tables 38 to 40. 

The diameter of the rivet is to be regulated in general 
by the greater thickness of the parts to be connected, but 
where the difference is considerable, special consideration 
will be given. 

(b) Chain riveting is to be adopted for the butts of 
shell plating and for double and treble riveted joints, 
except for the connections to bar keel, stem, and sternpost. 


2. Form of Rivet.—Rivets are to be increased in size 
under their heads in order to fill the rivet holes properly. 
Pan-headed rivets are to be of the form shown in Table 39, 
except where the holes have been drilled. 


3. Countersinking.—(a) The rivet holes in the plating 
of the shell, weather decks, inner bottom and bulkheads of 
peak tanks and deep tanks, are to be countersunk, 

(6) The countersinking of the rivet holes is to extend 
through the whole thickness of the plate or angle where the 
thickness does not exceed *50 inch. Above this thickness 
the countersinking is to extend through nine-tenths the 
thickness of the plate. 

(c) The angles of countersink for plates whose thick- 
ness does not exceed *50 inch is to be about 60 degrees and 
for plates exceeding this thickness the angle is to be about 
45 degrees. 

4, Spacing of Rows of Rivets.—(«) The breadths of 
butt straps, end laps, and edge laps, are to be in accordance 
with the requirements of Table 38. 

(b) Rivets are to be kept sufficiently clear of edges of 
material and of each other, and the distance from the centre 
of rivet hole to the edges of plating, butt straps, end laps, 
or angle bars, is not to be less than one-and-a-half rivet 
diameters. 
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The distance between the centres of consecutive rows 
of rivets is to be two-and-a-half rivet diameters for edge 
laps; three rivet diameters for butt straps; three-and-a-half 
diameters in end laps. 


5. Rivets in Seams of Shell Plating.—(a) The riveting 
of the seams of shell plating is to be as required by Table 40. 

(b) In vessels 275 feet and above in length the seams of 
the side shell plating are not to be less than double riveted. 


(c) In vessels above 500 feet in length an additional 
pair of rivets is to be fitted in each frame space in three 
seams at about one-half the depth of the vessel for 
one-fourth of the vessel’s length in the fore and after 
bodies. The actual position of this additional riveting 
is to depend on the arrangement of the shell plating and the 
special design of the vessel in each case. In vessels above 
525 feet in length one of the above seams, and in vessels 
above 550 feet in length two of the above seams, are to be 
treble riveted, the remaining seams or seam to be additionally 
riveted. Where the length of the vessel exceeds 600 feet 
the three seams are to be treble riveted. 

Each case requiring this additional riveting is to be 
submitted for the approval of the Committee. 

(d) In single riveted seams one frame rivet is to be 
fitted through the seams at each frame. 

In double riveted seams one frame rivet is to be 
fitted through the seams at each frame, except where the 
frames or edges of the plating are joggled when two rivets 
are to be fitted. 

In treble riveted seams two frame rivets (the upper and 
lower) are to be fitted through the seams at each frame. 


6. Spacing of Rivets.—(a) All butt straps and end 
laps are to have complete rows of rivets. 

(6) The rivets attaching the shell plating to the bottom 
frames are to be spaced as follows :-— 

Where the frame spacing does not exceed 314 inches, 
the rivet spacing is to be not more than 7 diameters. 

Where the frame spacing exceeds 31} inches but does 
not exceed 34} inches, the rivet spacing is to be not more 
than 64 diameters. 

Where the frame spacing exceeds 34} inches, the rivet 
spacing is to be not more than 6 diameters. 

(c) The rivets attaching the shell plating to the side 
frames are to be spaced as follows :— 

Where the frame spacing does not exceed 28} inches, 
the rivet spacing is to be not more than 7 diameters. 
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Where the frame spacing exceeds 28} inches, but does 
not exceed 31} inches, the rivet spacing is to be not more 
than 6} diameters. 

Where the frame spacing exceeds 314 inches, but does 
not exceed 844 inches, the rivet spacing is to be not more 
than 6 diameters. 

Where the frame spacing exceeds 344 inches, the rivet 
spacing is to be not more than 54 diameters. 

(d) Where the framing consists of an ordinary frame and 
reverse bar as provided for in Tables 2, 8 and 4, the rivets 
attaching the reversed bars to the frames are to have the same 
spacing as the rivets through the frames and shell plating. 


(e) In deep tanks and in fore and after peak tanks, the 
rivets through the frames and shell plating are to be spaced 
not more than 5} diameters apart from centre to centre. 

(f) Forward of the half length the rivets in both 
flanges of the frame angles connecting the floors to the 
shell plating are to be spaced not more than 54 diameters 
apart from centre to centre. 

(g) At the stem, sternframe, and bar keel, rivets are to 
be } of an inch larger in diameter than required for the 
thickness of the plating, but need not in any case exceed 
14 inches in diameter, and are to be spaced 5 diameters 
apart from centre to centre. In single screw steamers above 
350 feet in length, the after lengths of the shell plating are 
to be connected to the portion of the stern frame below the 
boss with three rows of rivets. 

(h) In the after peak, the rivets connecting the frames 
to the floors and cross ties are to be spaced not more than 
five diameters apart from centre to centre. 


7. Butt Straps—Where single butt straps are fitted, 
the straps are to be 25 per cent thicker than the plates to 
be connected. Where double straps are fitted, the thickness 
of the countersunk strap is to be 70 per cent, and the 
thickness of the strap on the opposite side 60 per cent of 
the thickness of the connected plates. 


8. Connection of Longitudinal Angles between 
Frames.—The number of rivets between frames in each 
flange of the angle bars connecting stringer plates and 
intercostal plates to the shell plating is to be in accordance 
with the following Table :— 


— 


Frame Spacing. i hetlga 
Not exceeding 26 inches | 4 
a os oO" 4s 5 
1 rf i acai 6 
” 7 Soe 7 
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9. Breadths of Flanges of Bars.—The breadths of 
the flanges of connecting angles are to be not less than 
four times the diameter of the rivet, for rivets up to 4 inch 
in diameter, and three and one-half times for rivets one inch 
and over in diameter. 


10. General—tThe riveting requirements in various 
parts of the structure are to comply with the regulations 
indicated by the following references :— 

(a) Framing.—Section 6, clause 7. 
(b) Straps of Web Frame and Side Stringer Face 

Bars.—Section 7, clause 2. 

(c) Tank Side Brackets.—Section 10, clause 8. 
(d) Bottom Forward.—Section 11, clause 4. 

(e) Wider Frame Spacing.—Section 14, clause 9. 
(f) Beam Knees.—Section 15, clause 3. 

(g) Half Beams to Coaming Plates.—Section 15, 

clause 3. 

(h) Pillars and Girders.—Section 16, clause 6. 
(i) Bulkheads.—Section 17, clause 7. 

(j) Shaft Tunnels.—Section 18, clause 5. 

(k) Deep Tanks.—Section 19, clause 10. 

(1) Oil Fuel Bunkers.—Section 20, Sub-Section B, 

clauses 6 and 7. 

(m) Oil Fuel Compartments.—Section 20, Sub- 

Section C, clauses 2 and 3; Section 20A, clauses 2 and 1. 
(n) Detached Superstructures.—Section 22, clause 1. 
(0) Ventilators—Section 26, clause 2. 


CEILING AND CARGO BATTENS. 


Section 31. 1. Ceiling.—(a) Insingle bottom vessels 
close ceiling is to be fitted from the centre keelson to the 
upper part of the bilges. The ceiling is to be made in 
hatches as far as practicable, but when not so arranged is to 
be fastened to the reversed frames in such a manner as to 
permit easy access for the purpose of survey, or for cleaning 
and painting. 

(6) In vessels having double bottoms, ceiling is to be 
laid over the limbers at the bilges and under the hatchways. 
The ceiling at the limbers is to be readily removable for 
inspection of the bilges. Ceiling may be omitted under the 
hatchway provided the inner bottom plating is increased 
‘08 inch in thickness in way of the hatchways. 

(c) Where the cargo is intended to be discharged by 
grabs or similar mechanical appliances, it is recommended 
that the ceiling be doubled or the inner bottom plating 
be increased *20 inch in thickness. 
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(d) Where the covers or fittings of the manholes of the 
inter bottom in cargo holds project above the tank top, they 
are to be protected by an angle coaming around each 
manhole, fitted with a hatch either of wood or steel. 


(e) If the ceiling be laid on the top of the plating, it 
is to be embedded in a substantial composition such as 
Stockholm tar and cement. If the ceiling be not so 
embedded, it is to be laid on battens 14 inches thick to 
permit the drainage water to pass to the wells or bilges. 


(f) The thickness of the wood ceiling is to be not less 
than 2} inches in vessels exceeding 200 feet in length and 
2 inches in all smaller vessels. 


(g) The requirements regarding ceiling over double 
bottom compartments in which oil fuel is carried are set 
forth in Section 20, Sub-Section C, clause 2. 


2. Cargo Battens in Cafgo Spaces.—(a) Cargo battens 
are to be fitted above the upper part of the bilge and in the 
"tween decks of all types of vessels and in permanently 
enclosed spaces in bridges, poops, and other deck superstruc- 
tures. 


(b) Cargo battens should be 2 inchés in thickness, and 
the clear spacing between adjacent rows is not to exceed 
9 inches. 


(c) The cargo battens specified in the preceding para- 
eraphs may be dispensed with at the request of the Owner. 
In stich cases the certificate of classification will be endorsed 
“Cargo battens not fitted,” and this notation will also be 
printed in the Register Book. 


CEMENTING AND PAINTING. 


Section 82. 1. Cementing.—(a) In single bottom 
vessels the frames and plating of the bottom to the uppér 
parts of the bilges are to be efficiently covered with Portland 
or othér approved cement, which may be mixed with sand or 
other material to form a suitable composition. Care is to be 
taken to have a proper thickness of cement at the edges, and 
to keep the watercourses clear all fore and aft. 


(b) In double bottoms the frames and shell plating are 
to be éfficiently cemented in the tanks under the boiler room, 
except where these tanks are intended solely for the carriage 
of oil fuel. Elsewhere inside the double bottom cement may 
be dispensed with. 


In all cases the plating at the bilges is to be efficiently 
cemented. 


(c) Where asphalt, enamel cement, or sitnilar ¢om- 
positions are to be used, the same is to be sanctioned by the 
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Owners, and samples are to be submitted for the approval of 
the Committee. 


2. Painting.—(q@) All steel and iron work, nob covered 
with cement, should receive ab least two coats of paint of 
suitable composition. Previous to the painting, the surface 
of the steel and iron is to be thoroughly cleaned, and the 
painting of external steelwork should be delayed as long as 
possible. 

(6) If desired by the Owners, cerhent: washing may be 
adopted inside of double bottom tanks instead of painting. 


STEERING GEAR. 


Section 33. 1. Steering Gear—(a) All vessels 
are to be fitted with two independent steering gears. 


(b) In vessels exceeding 250 feet in length, one of the 
steering gears is to be operated by power. 


(c) In all vessels an arrangement of blocks and tackle 
or other suitable alternative may be accepted as one of the 
two means for steering, provided it is fitted to the satisfaction 
of the Surveyor. 


2. Scantlings.—(a) The scantlings of tillers and quad- 
rants are to be as given in Table 45. Quadrants and tillers 
are to be well shrunk on or bolted to the rudder head 
in addition to being secured by a key of suitable size. 
The area of the arms at ends may be one-third of the 
area given in the ‘Tables, and where a quadrant tiller is 
not keyed to the rudder head, the area of the arms of the 
quadrant may be of these reduced dimensions throughout 
their length. Where cast steel tillers are fitted the scantlings 
are to be equivalent to those given in the Table. 


(b) The diameters of the steering chains and rods, and 
the corresponding radii of quadrant tillers are given in 
Table 45. Where the radius of quadrant or length of tiller 
differs from that given in the Table, the diameter of the 
steering chain is to be suitably modified. 

(c) All steering chains are to be subjected to the tensile 
tests as set forth for short link cables in Section 18 of the 
Rules for the Quality and Testing of Materials under 
the Society’s supervision, and the certificates are to be 
produced. 

(ad) The scantlings of the blocks, tackle, leads and 
wires for the alternative means of steering are to be 
adequate for the purpose intended and are to be submitted 
for approval. 
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3. Power of Engine.—The power of the steering engine 
is to be such that the rudder can be put from hardover to 
hardover in 80 seconds while the vessel is going ahead at full 
sea speed. 

4, Rudder Stops.—Suitable stops for the rudder should 
be securely fastened to the deck in way of the tiller or quad- 
rant tiller, The stops of the steering engine are to be fitted 
at a smaller angle of helm than the rudder stops. 


5, Locking or Brake Gear.—An efficient locking or 
brake arrangement is to be fitted to keep the rudder steady 
when a change of gear is required. 


6. Protection of Steering Gear.—In steamers above 
250 feet in length, not having full poops, the after steering 
wheel and gear are to be protected by a substantially con- 
structed steel house. 


7. Springs.—Springs or buffers are to be fitted to all 
power operated steering gears. 


8. Leads of Steering Chains.—(a) The leads of the 
steering chains are to be as direct as possible and sharp bends 
are to be avoided. 

(b) The diameters of leading block sheaves, measured 
at the centre of the chain, are not to be less than sixteen 
times the diameter of the steering chains, and the pins of the 
sheaves are not to be less than twice the diameter of the 
chains. 


PUMPING ARRANGEMENTS. 


Section 84. 1. General—tIn steam vessels the 
pumping arrangements according to the division of holds, 
rise of floor and other conditions are to be as follows, 
and plans of these arrangements are to be submitted for 
approval. 

2. Hold and Tank Drainage.—(a) All steam vessels 
are to be provided with efficient pumping plant, having the 
suctions and means for drainage so arranged that any water 
which may enter any compartment of the ship, or any water- 
tight section of any compartment, can be pumped out through 
at least one suction when the vessel is on an even keel, and 
is either upright or has a list of five degrees. Wing suctions 
will not be required in narrow compartments at the ends of 
the vessel. 

(b) Where close ceiling is fitted over the bilges, arrange- 
ments are to be made whereby water in a hold compartment 
may find its way to the suction pipes. 

(c) Efficient means are to be provided for draining water 
from insulated chambers. (See Section 3, clause 10, Rules 
for Refrigerating Machinery and Appliances.) 


(d) Where the inner bottom plating extends to the ship’s 
side the bilge suctions may be placed either in a well the full 
width of the double bottom, or in wells placed at the wings 
and also at the centre line if the top plating has inverse 
camber. 

The latter wells are to be formed of steel plates and the 
capacity of each well is not to be less than six cubic feet. 

Steel bilge hats of reasonable capacity may be used where 
the spaces to be drained are of small dimensions. 

(e) Where access manholes to bilge wells are necessary, 
they are to be fitted as near to the suction strums as 
practicable. 


3. Engine and Boiler Space Drainage.—(«) Where 
the engine and boiler spaces are common and there is no 
double bottom, and the rise of floor is not less than 5°, one 
centre main bilge line and one donkey pump direct suction 
are to be fitted; but, if the rise of floor is less than 5°, 
additional main line bilge suctions are to be fitted at the 
wings. 

(b) Where the engine and boiler spaces are common and 
the double bottom extends the full length of the space, 
forming bilges at the wings, two power pump suctions (one 
of which may be a donkey pump direct suction) are to be 
fitted to the bilge on each side. Where the inner bottom 
plating extends to the ship’s side three main bilge line suctions 
and a donkey pump direct suction are to be fitted, either in 
a well the full width of the double bottom or in wells, placed 
at the wings and also at the centre line where the top plating 
has inverse camber. 

(c) Where the engine and boiler spaces are separate the 
number and position of the main bilge line suctions are to be 
the same as in cargo holds. In addition to the main bilge 
line suctions in the engine room a donkey pump direct 
suction is to be fitted. 

(d) The main water circulating pumps are to be fitted 
with direct bilge suction connections, provided with 
non-return valves, to the lowest level in the machinery 
space and of a diameter at least two-thirds that of the sea 
inlet. 

(e) The number of power driven bilge pumps is to be in 
accordance with the requirements of Section 4 of the Engine 
and Boiler Rules; but, in lieu of the bilge pump direct 
suction to the engine room referred to in clause 5 of that 
Section, a steam ejector suction of the same bore may be 
fitted. 


4, Fore and After Peak Drainage.—(a) Where the 
peaks are fitted as water ballast tanks, a separate power 


pump suction is to be led to each, Where not used for 
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water ballast and a main bilge line suction is not fitted, an 
efficient manual pump is to be fitted in the fore peak. 
Where the after peak is used as a ballast tank no drain valve 
or drain cock is to be fitted to the bulkhead; but where 
not so used, and where no manual pump or main bilge line 
suction is fitted in it, a drain valve or drain cock is to be 
fitted to the bulkhead to allow water to reach the pumps 
when required. Where either the fore peak tank top flat or 
the chain locker is below the load water line, a manual 
pump or a power pump suction is to be provided. 

(b) Where a suction pipe is led from the engine room 
through a hold space to the fore peak, it is to be provided 
with a screw-down valve capable of being operated from an 
accessible position above the load water line, the chest being 
secured to the collision bulkhead inside the fore peak. 


5. Tunnel Drainage.—The tunnel well is to be fitted 
with a power pump suction. 


6. Pipe System.—(a) The arrangement of valves and 
their connections are to be such as to prevent the possibility 
of water passing from the sea or from water tanks into the 
cargo or machinery spaces, or from one compartment to 
another. To effect this requirement, the bilge connection 
to any pump having also a suction from the sea should be 
made either by means of a non-return valve or a cock which 
cannot be open at the same time to the sea, or to water 
tanks and to the bilges. Valves in all bilge distribution 
boxes are to be of the non-return type. 

Where connections are provided for bilge suction hoses, 
screw-down non-return valves are to be fitted at the branches 
to which the hoses are attached. 

(0) Cocks and valves connecting all bilge suction pipes 
are to be fixed in accessible places above the stokehold and 
engine room platforms. 

(c) All pipes from the pumps which are required for 
draining cargo or machinery spaces are to be entirely distinct 
from pipes which may be used for filling or emptying spaces 
where water is carried. 

(d) Bilge suction pipes are not to be carried through 
the double bottom tanks, if, as is generally the case, it is 
possible to avoid doing so. Bilge pipes where they pass 
through deep tanks and are subject to the full pressure due 
to the head of water in the tanks are to be of substantial 
strength and are to be tested, after fitting, to the same 
pressure as the tanks through which they pass. 


(e) All suction pipes are to be efficiently secured in 
position and strapped to prevent lateral movement and are 
to be made in suitable lengths with flanged joints, 
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(/) Efficient expansion joints or bends are to be 
provided in each range of pipes and where the connections 
at bulkheads and other structural parts of the vessel are 
made with lead bends the radii of the bends and the distance 
between the axes of the straight parts of the pipe are each 
to be not less than three diameters, and the length of the 
bend is to be at least eight diameters of the pipe. 

(g) The suctions in machinery spaces are to be led 
from easily accessible mud-boxes placed, whenever practicable, 
above the level of the working floor, with straight tail pipes 
to the bilges, and having covers secured in such a manner as 
to permit of them being expeditiously opened and closed. 
The suction ends in hold spaces are to be enclosed in strum- 
boxes having perforations not more than 3 inch in diameter 
whose combined area is not less than twice that of the 
suction pipe, and the boxes are to be so constructed that 
they can be cleared without breaking any joint of the 
suction pipe. Suction pipes in tunnel wells are to have 
similar strum-boxes. 

(A) Lead pipes are neither to be used within coal 
bunkers nor are they to be attached to bunker bulkheads, 
except in the case of steam tugs and tenders. 


7. Bilge Pumps.—(a) Each power bilge pump is to be 
arranged to draw water from any hold or machinery 
compartment of the vessel, except where manual pumps 
only are permissible. 

(6) Each independent power pump is to be capable of 
giving a speed of water through the pipes of the largest 
diameter required by the formula (clause 9) of not less than 
400 feet per minute, under ordinary working conditions, 

(c) Manual pumps are at all times to be workable from 
a position above the load water line. 


8. Watertight Bulkhead Fittings—(a) No drain 
valve or drain cock is to be fitted to the collision 
bulkhead. 

(b) No drain valves or drain cocks are to be fitted to 
the engine and boiler room bulkheads, or other watertight 
bulkheads, unless they are arranged so as to be accessible at 
all times and are so geared that they may be shut off from a 
position above the load water line. 

(c) Where owners desire to fit non-return valves to 
bilge suction pipes in order to decrease the risk of flooding 
after damage, such valves are to be of an approved 
pattern. 

(d) All other cocks and valves in connection with bilge 
and ballast suction pipes, unless otherwise specifically 
mentioned in the Rules, are to be fitted in places where they 
are at all times accessible. 
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(e) In the case of deep tanks which may be used for 
either water ballast or cargo, provision is to be made for 
blank flanging the water ballast filling and suction pipes 
when the tank is being used for cargo, and for blank 
flanging the bilge suction pipes when the tank is being used 
for water ballast. 


(f) Valve chests, cocks, pipes, and other fittings attached 
to the bulkheads or to the tunnel plating are to be secured 
by means of studs screwed through the plate, or by tap 
bolts, and not by bolts passed through clearing holes. 


9, Diameters of Bilge Suction Pipes—(a) The 
inside diameters of bilge suction pipes, in inches, are to be 
in accordance with the following formule to the nearest 
quarter inch. 

LG + D) 
2500 
for main bilge line suctions and direct bilge suctions to 
the pumps ; and 


+1 


C(B + D) 


1500+! 


for branch suctions to cargo and machinery spaces, 
where L = length of vessel, in feet. 
B = breadth of vessel, in feet. 
D = moulded depth to bulkhead deck, in feet. 
C = length of compartment, in feet. 


No main suction pipe is, however, to be less than 2 inches 
in bore, and no branch pipe is to be less than 2 inches in 
bore, or need be more than 4 inches in bore. 


(b) Bilge suction pipes to fore and after peaks, and to 
the tunnel well, are to be not less than 2} inches inside 
diameter, except in vessels not exceeding 200 feet in length, 
in which case they may be 2 inches diameter. 


10. Air Pipes.—Air pipes are to be fitted at the outboard 
corners of the water ballast tanks at the opposite end of the 
tank to that at which the filling pipes are placed, or at the 
highest part of the tank. 


Air pipes are to be led to above the load water line. 


In the case of tanks which can be pumped up the total 
sectional area of their air pipes is not to be less than the 
area of their respective filling pipes, and their discharge ends 
are to be always open. 


Where airpipes extend above the freeboard or super- 
structure decks the height from the deck to the opening is 
to be at least 36 inches in wells on freeboard decks, 30 inches 
on raised quarter decks and 18 inches on other superstructure 
decks which are immediately above the freeboard deck. 


11. Sounding Pipes.—All water spaces and compart- 
ments, except the main engine and boiler compartments, are 
to be provided with straight open-ended sounding pipes, 
which, together with the bilge pipes and air pipes, are 
to be effectively protected where necessary against risk of 
damage from cargo or coal, and a thick steel doubling plate 
is to be securely fixed below each sounding pipe for the rod 
to strike upon. Sounding pipes, including those for the 
double bottoms below machinery spaces, should extend to 
positions at or above the load water line which are at all 
times accessible; but, although such an arrangement is 
most desirable, it is not insisted upon in reference to double 
bottom tanks intended for water only and situated below 
machinery spaces, provided the ends of the sounding pipes 
are accessible in ordinary circumstances, and are furnished 
either with non-detachable screw caps or with cocks having 
parallel plugs with permanently secured handles so loaded 
that, on being released, they automatically close the cocks. 

In the case of insulated holds sounding pipes are to be 
provided both above and below the insulation. These 
sounding pipes are to be insulated and not less than 2} inches 
in diameter. (See Section 3, clause 11, Rules for Refrig- 
erating Machinery and Appliances.) 


12. "Tween deck Scupper Pipes.—’T'ween deck scupper 
pipes are to be fitted in accordance with the requirements of 
Section 29, clause 2. 


13. Vessels Fitted for Burning and Carrying of 
Oil used as Fuel.—The requirements of Section 20 are 
also to be complied with. 


14, Sailing Vessels—The requirements for pumping 
in sailing vessels are set forth in Section 35, clause 9. 


15. Vessels employing Electric Propulsion.—The 
requirements of Section 5, clause 18, paragraph ()) of the 
Rules for Electric Propelling Machinery, are to be 
complied with. 


SAILING VESSELS. 

Section 35. 1. General.—Sailing vessels are to be 
constructed in accordance with the rules and regulations for 
steamers, with the exceptions contained in the following 
clauses. 

2, Framing.—(a) All reversed frames are to extend to 
the upper deck. 

(b) Sailing vessels above 20 feet, and not exceeding 
33 feet moulded depth, are to have one tier of beams below 
the upper deck, spaced not more than two frame spaces 
apart, or equivalent transverse stiffening is to be provided. 
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(c) Sailing vessels above 20 feet, and not exceeding 
27 feet moulded depth, are to have a deep web frame, of the 
breadth and thickness of the second deck stringer plate, 
fitted in way of each mast, and connected to the outside 
plating with double angles. These web frames are to extend 
to the upper deck, and are to be provided with efficient 
lateral support. 


(d) Where the moulded depth is above 27 feet, and 
does not exceed 33 feet, instead of the deep web frames 
prescribed in the preceding paragraph, partial bulkheads, with 
efficient lateral support, are to be fitted in way of each mast. 


3. Panting Arrangements.—In addition to the 
panting arrangements required by Section 7, panting 
beams and stringers are to be fitted at the after end of the 
vessels where the moulded depth exceeds 15 feet. 


4, Beams.—Where the length of the midship beam 
does not exceed 30 feet, the upper and second deck beams 
are to be 4 inch deeper than given in Tables 12 and 13 for 
upper deck beams of the same length in steamers where one 
tier of beams only is fitted; and where the length is above 
30 feet the upper, second, and third deck beams are to be 
one inch deeper than given in the Tables. The depths of 
the beam knees are to be correspondingly increased, 


5. Bulkheads.—Inu sailing vessels only the foremost or 
collision bulkhead will be required, and it is to be placed at 
not less than one-tenth the vessel’s length abaft the fore 
part of the stem. 


6. Decks.—(a) In vessels which are not required to haye 
complete steel decks, the decks in way of the masts are to 
be plated from side to side of the vessel. 

(0) The thickness of wood decks is not to be less than 
34 inches, and the margin planks of the weather deck are 
to be of either teak or greenheart. 


7. Bulwark Stanchions—The stanchions which 
support the bulwarks are not to be spaced more than 5 feet 
apart. Where stanchions are fitted on the butt straps of the 
bulwark plating, the straps are to be sufficiently broad to 
receiye the spur in the middle of the stanchion, and the 
bulwark plating is to be doubled or fitted with vertical 
straps in way of the intermediate stanchions. The heel of 
each stanchion is to be attached by not less than four 4 inch 
bolts. Their size may be from 1% inches to 2 inches in 
diameter, regulated by the length of the stanchion and the 
size of the vessel. 


8. Mast Rings.—The mast rings are to be formed of 
bulb angle of suitable size. 
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9. Pumps.—Hand pumps are to be fitted in number 
and position as may be required for the efficient draining of the 
vessel. The pumps are to be capable of being worked from 
the upper deck or from above the load waterline, and the 
bottoms of the pump chambers are not to be more than 24 feet 
above the suction rose. 


The sizes of the hand pumps are not to be less than 
given in the following Table :— 


Hand Pumpa 
Tonnage under Upper Deck. Diameter of Diameter of 
Barrel. Tail Pipe. 

Inches, Inches, 
Not exceeding 500 tons 4 2 
Above 500 tons but not 

exceeding 1,000 ,, 4} 2} 

» 1,000’ 4»  2,0000Y: 5 2h 

», 2,000 tons ... Sr ea. 5} 2% 


10. Equipment.—(a) Where a sailing vessel has a poop, 
bridge, top-gallant-forecastle, or a raised quarter-deck, the 
equipment number is to be increased one-fifteenth above 
that for a flush-deck vessel. 

(4) One of the bower anchors must have the weight 
required by the Tables, but otherwise the weights of bower 
anchors may be regulated in accordance with Section 39, 
clause 4 (a), 


11. Strengthening of Bottom Forward.—The re- 
quirements of Seetion 11 of the Rules do not apply to 
Sailing Ships. 


MASTS, SPARS AND RIGGING. 

Section 86. Sailing Vessels. 1. Lower Masts.— 
(a) The scantlings of lower masts are to be as given in 
Table 49 and the length of the mast is to be measured 
from the deck to the hounds. 

(+) The mizzen masts of barques may be reduced one- 
fifth in diameter from that given in the Table, and the 
thickness of the plating may be in accordance with the 
reduced diameter. 

(c) The diameter of the lower mast at the cap is not to 
be less than that of the heel of the topmast, nor less than 
the greatest diameter of the lower topsail yard at centre. 

(@) Where angle stiffeners are required these stiffeners 
are to be fitted for the full length of the masts. 

(e) The butts of the plating are to be treble riveted 
above the mast partners; elsewhere they may be double 
riveted. The seams are to be double riveted throughout. 
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(f) Where pole masts are fitted, the length for deter- 
mining the scantlings of the lower mast is to be taken 
from the deck to the hounds. In such masts additional 
strengthening is to be provided from below the lower yard 
to above the normal position of the lower mast cap. 

(g) Doubling plates are to be fitted in way of the mast 
wedging and where masts are wedged at more than one deck, 
the doubling plates are to extend from below the lower to 
above the upper wedging. 

(h) The heels of all masts and their steps are to be 
efficiently strengthened. 


2. Topmasts.—(a) The length of the topmast is to be 
measured from the lower mast cap to the topmast hounds. 

(b) The plating is to be of the thickness given in 
Table 50. The butts are to be treble riveted and the 
seams may be single riveted. 

(c) The diameter of the topmasts at the lower cap, 
sheave hole and topmast cap is not to be less than that of 
the yards at these places. 


(d) Doublings are to be fitted in way of the lower mast 
cap, in way of the fid holes and in way of the sheave holes 
where such are cut, and at the head. 

(e) Efficient cheek plates are to be fitted to topmasts 
whose length exceeds 24 feet. 


8. Topgallant Masts.—The diameter of the topgallant 
mast is not to be less than the diameter of the topgallant yard, 


4, Yards.—(a) The diameter of the yards and the thick- 
ness of the plating are to be in accordance with Table 50. The 
butts are to be double riveted and the seams single riveted. 

(b) The plating is to be doubled in way of cleats and at 
the centre to beyond the truss hoops. 

(c) Topsail and topgallant yards, where of pitch pine, 
are not to be less in diameter than } inch per foot of length. 


5. Bowsprits.—(a) The thickness of the plating is to 
be as given in Table 49. 


(b) Doubling plates are to be fitted in way of the bow- 
sprit wedging. 

(c) Bowsprits exceeding 28 inches in diameter are to 
have a vertical diaphragm plate extending from within the 
wedging to beyond the bobstay band, connecting the upper 
and lower parts of the bowsprit, and, in addition, two angle 
stiffeners of the size given in the Table are to be fitted. 
Bowsprits 28 inches and under in diameter are to have angle 
stiffeners, extending the full length of the bowsprit, at the 
centre of each plate. The butts are to be double riveted 
and the seams single riveted. 


6. Steamers.—(a) The length for determination of 
scantlings is to be measured from the deck to the hounds. 


(b) The scantlings of the masts are to be in accordance 
with Table 47, and these scantlings are considered suitable 
for the support of average equipment of derricks of normal 
outreach provided the staying of the masts is efficient. 


(c) Masts which are not intended to carry derricks may 
be 20 per cent less in diameter than required by Table 47, 
and the thickness of the masts may be in accordance with 
the reduced diameter. 


(d) The butts of the plating are to be treble riveted above 
the mast partners, and the seams are to be single riveted. 


(e) Doubling plates are to be fitted at the heel, at the 
wedging, in way of the derrick supports, and at the hounds. 
The length of these doublings is not to be less than the 
maximum diameter of the mast. 


7. Rigging.—(a) The shrouds and stays for steamers 
and sailing ships are to be in number and size as required 
by Tables 48 and 51, and they are to withstand the tests 
specified. 


(6) Chain plates are to be securely connected to the 
structure of the vessel which is to be efficiently stiffened for 
this purpose where necessary. 


(c) All smith work for masts, spars and rigging is to be 
of the best description of wrought iron, and particular 
attention is to be paid to workmanship. 


8. Lightning Conductors.—Lightning conductors 
are to be fitted in accordance with the requirements of 
Section 14 of the Rules for Electrical Equipment. 


TUGS.* 


Section 87. 1. General—The scantlings and 
arrangements of Tugs for which the Class 100A1 “For 
Towing Services” is desired, are to be as required by 
the Rules and Tables, except where specified otherwise in 
this Section. 


2. Floors.—(«) The floors, if desired, may be flanged 
34 inches on the upper edge, in lieu of reversed bars, except 
in the engine room and under boiler bearers. 


* Nore.—Trawlers.—The Sociely’s requirements re- 
garding the Construction and Classification of Steel Trawlers 
are published separately. 


Section 37 
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(6) Where the bottom of the vessel is filled solid with 
cement to the level of the top of the floors, the fitting of 
reversed frames, or the flanging of the floors, may be 
dispensed with. 


3. Keelsons.—The scantlings of the keelsons are to be 
in accordance with the requirements of Table 11, 


4, Bulkheads.— The scantlings of the bulkhead 
stiffeners and plating are to be in accordance with the 
requirements of Tables 29 and 31. Bracket or lug attach- 
ments need not be fitted at the ends of the stiffeners. 


5. Decks.—The deck is to be completely plated over 
abreast. the machinery openings. 


6. Machinery Casings.—(a) The machinery casings 
are not to be less in height than 8 feet above the top of the 
deck, and are to extend to the underside of the deck beams. 
The casings are to be connected to the deck plating with 
angle bars, and to the ends of the half beams with angle 
lugs. If the casings are not extended to the underside of 
the beams, they are to be attached to the deck plating by a 
double riveted angle bar, or the deck plating may be turned 
up the casing side and double riveted thereto. 


(b) Machinery casings are to be hose tested on com- 
pletion to ensure watertightness. 


(c) A strong through beam is to be fitted at the deck 
level at the middle of the length of the machinery opening, 
and, if practicable, should be associated with webs on the 
sides of the casing. 


7. Hatchways.—Hatch coamings are not to be less 
than 12 inches in height, and the covers and battening 
arrangements are to comply with the requirements of 
Section 25. 


8. Rudders.—The diameter of the rudder head is to 
be increased half-an-inch beyond that required by Table 41, 
and all the scantlings of the rudder are to be in accordance 
with the increased diameter. 


9, Equipment.—The equipment for Tugs is to be as 
given in Table 55. The equipment to be supplied to 
vessels of this type is to be regulated by the second 
longitudinal numeral Lx (B+D), without any addition 
for casings or other erections. 


10. General.—The requirements af Section 7 and 
Section 11 do not apply to Tugs. 
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WORKMANSHIP. 


Section 38. 1. General—The workmanship is to 
be well executed and submitted to the closest inspection. 


2. Treatment of Material—(a) It is recommended 
that cementing or painting be delayed as long as possible so 
that the removal of the black oxide or mill scale may be 
facilitated. 


(b) Experience has shown that, as regards durability, it 
is highly desirable to place steel vessels in dry dock within a 
reasonably short period after being launched for the purpose 
of cleaning and re-coating the bottom. 


3. Riveting.—(a) Rivet holes are to be regularly spaced 
and are to be carefully punched from the faying surfaces 
wherever possible. 


(0) Rivet holes are to be properly formed and the burr 
caused by punching removed before the parts are fitted 
together for riveting. 


(c) The rivet holes at the turn of the bilge in frames are 
not to be punched until the frames are bent to the required 
shape. 

(d) Before riveting is commenced the work is to be 
carefully closed with nut and screw bolts, which are to 
be spaced sufficiently close to draw the parts together 
effectively. 


(e) Unfair holes are to be properly rimered and re- 
countersunk if necessary and are not to be cut with a chisel 
or unduly drifted. 


(/) The rivets are to be staved up so as to fill the holes 
completely, and their heads are to be properly laid up. The 
points are to be left full, but are not to be spread over the 
plating. 

(g) The punches and dies are to be maintained in 
satisfactory condition. 


4. Joggling and Lining Pieces—(a) Where plates or 
bars are joggled, care is to be taken to ensure that the depth 
of jogyle is the same as the thickness of the adjacent 
plating. 

(v) Where lining pieces are fitted they are to be in one 
piece and are to be of the same breadth as the flange of the 
frames. 


5. Caulking— Caulking is to be carefully and 
thoroughly executed. 
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EQUIPMENT. 


Section 39. 1. Notation—The figure 1 placed 
after the character assigned to a vessel indicates that the 
equipment is considered to be suitable and is in good and 
efficient condition. 


2, Equipment Number.—The equipment of anchors, 
chains, hawsers, and so forth, is to be regulated by the 
second numeral L x (B + D) to which an allowance for 
superstructures is to be added as follows :— 


(a) For a raised quarter deck the product of the 
height and length in feet. 


(b) For a poop, bridge, or forecastle, three-fourths 
the product of the height and length in feet. 


(c) For deckhouses or other erections which do not 
extend to the side of the vessel but which exceed, either 
in length or breadth, one-half the breadth of the vessel, 
one-half the product of the height and length in feet. 


3. Testing of Equipment.—(a) All anchors and cables 
are to be tested at a public machine recognised by the 
Committee and in accordance with the requirements of 
Sections 11, 12 and 18 of the Rules for the Testing of 
Materials. 


(b) In the case of vessels whose anchors and chains 
have been tested at one of the recognised Proving Establish- 
ments in Great Britain and Ireland, the notation ‘ Lloyd’s 
a&cP” will be made in the Register Book. 


(c) In the case of vessels of other than British Registry 
classed with the figure 1, in which the anchors, chains, 
or both, have been tested under the inspection of the Society’s 
Surveyors at Proving Establishments out of Great Britain 
and Ireland recognised by the Committee, and test certificates 
are furnished, duly signed by the Society’s Surveyors, the 
vessel will have recorded in the Register Book the notation 
“Lloyd’s aacp,” “Lloyd’s ap,” or “ Lloyd’s cp,” as the case 
may be. 


(d) Where, however, the anchors or chains for vessels 
of other than British Registry are manufactured out of Great 
Britain and Ireland, and test certificates are furnished setting 
forth that they have been tested at a Government machine, 
or ata machine under the control of a municipal body or 
a similar responsible body, but not under the inspection of 
a Surveyor to the Society, the record of Lloyd’s a&cp, and so 
forth, will not be made in the Register Book, though such 
certificates will be accepted as satisfying the requirements 
of the Rules as regards tests in assigning the figure 1. 


(¢) Certificates stating that all anchors and chains have 
been tested, and giving particulars of the loads applied, are to 
be produced before the ship is classed with the figure 1. 


4. Equipment.—(a) All vessels classed ]QQA1, or 
100A1 “‘ with freeboard,” are to be provided with anchors, 
cables, and hawsers, in number, weight and length as set 
forth in Tables 58 and 54. Provided the collective weight 
of the bower anchors is not less than required by the Tables, 
then :— 


(1) The bower anchors may be of equal weight ; or 


(2) Where three bower anchors are required, one of 
them may be 15 per cent and another 74 per cent lighter 
than the weight required by the Tables ; or 


(3) Where only two bower anchors are required, one of 
them may be 7} per cent lighter than the weight required 
by the Tables. 


The weights of cables include two end shackles to each 
cable (i.e. four end shackles for each outfit which contains 
two cables), and two end shackles to each stream chain. 


(0) In the case of vessels classed A “ For Special Ser- 
vices,” the equipment is to be as required by the Committee, 
having in view the particular trade in which the vessel is to 
be engaged. 

(c) To entitle vessels classed A “ For Channel Purposes” 
to the figure 1, the equipment of anchors, chains, and so 
forth, is to be as required by Table 53, except that not 
more than two bower anchors and one stream anchor need 
be supplied. The first bower anchor is to be of the full 
weight required by the Table and the second bower may be 
15 per cent lighter. ‘This rule, however, applies only to 
vessels intended for short voyages. 

(d) In vessels classed “ For Channel Purposes,” which 
are intended for longer voyages, such as the Queenboro- 
Flushing, the Channel Islands or the Irish Sea service, the 
equipment is to be in accordance with the requirements of 
the Tables. 

(ec) The equipment for Tugs is to be as given in 
Table 55, the equipment numeral being computed as 
described in Section 37, clause 9. 


5. Anchors and Chains.—(a) The anchors and the 
links of the chains are not to be of exceptionable form or 
proportions. 

(b) All anchor stocks are to be of acknowledged and 
approved description and equal to one-fourth the specified 
weight of the anchor. 
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(c) The heads of stockless anchors are to be not less 
than three-fifths of the total weight of the anchor. 


6. Renewal of Chain Cable when worn—When any 
length of chain cable is so worn that the mean diameter at 
its most worn part is reduced to the size given in Table 56 
it is to be renewed. 


7. Windlass and Hawsepipes.—(a) A substantial 
windlass is to be fitted of suitable size for the cable, 
and is to be efficiently secured, Stiffening under windlass 
is to be provided as required by Section 16. 

(b) Hawsepipes are to be of sufficient size and thickness, 
and the arrangements such as to admit of an easy lead for 
the cable to the windlass or capstan. 


8. Boats.—All vessels not exceeding 150 tons are to be 
provided with one good boat, and every vessel above 150 tons 
is to have a suitable number of boats. 


The Surveyors are to examine and to report on the 
condition of the boats. 


9, Anchor Cranes and Boat Davits.—(a) The sizes 
of the principal parts of anchor cranes are to be in accordance 
with Table 52, and the outreach of the cranes is to be 
sufficient to swing the anchors well clear, 


(b) In the cases of boats and davits of ordinary pro- 
portions the diameter d, in inches, of the davit is to be 
obtained by using the formula :— 


We oe si ace 
where L, B and D are the length, breadth and depth 
respectively of the boat, H is the height of the davit above 
its uppermost point of support, and 8 is the outreach of the 
davit ; each of these distances being in feet. 


The value of the constant C is to be as follows :— 


(1) When the davit is to be of wrought iron and of 
sufficient strength to carry the boat and its equipment, and 
a sufficient number of men to launch it, the value of © is 
to be 144. 

(2) When the davit referred to in (1) is to be of 
wrought ingot steel from 27 to 32 tons per square inch 
tensile strength, the value of C is to be 174. 

(3) When the davit is to be of wrought iron and of 
sufficient strength to lower safely the boat fully equipped 
and carrying the maximum number of persons for which 
it is intended, the value of C is to be 86. 

(4) When the davit referred to in (8) is to be of 
wrought ingot steel of from 27 to $2 tons per square inch 
tensile strength, the value of C is to be 104. 
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(c) Boat and anchor davits may be approved of weldless 
rolled or drawn steel tubes of the equivalent sizes given in 
Table 52, provided the steel of which the davits are made 
has a tensile strength of not less than 85 tons per sq, in. with 
an elongation of not less than 10 per cent in a length of 8 ins, 

(d) The davits are to have solid heels and are to be 
efficiently strengthened in way of the heads and deck 
supports. 

10. Notation Withdrawn.—Where the equipment is 
not in accordance with the requirements of the Rules, a dash 
thus —, will be inserted in place of the figure 1. In cases 
where the figure 1 is expunged on account of deficiencies in 
the anchors or chains, the record of Lloyd’s a&cp will also 
be expunged. 


STRENGTHENING FOR ICE NAVIGATION. 

Section 40. 1. Framing :—(a) Forward of the 
collision bulkhead, intermediate frames are to be fitted 
extending from below the level of the floors to the deck next 
above the load waterline, with scantlings as required by 
Tables 2 or 3 for angle frames in peaks, but with thickness 
‘10 inch greater. 

(b) Abaft the collision bulkhead all the main frames 
for a distance from the stem equal to 15 per cent of the 
length of the vessel are to be in accordance with the require- 
ments of Section 7, clause 2B and Table 5a, but the depth 
(D) may be taken to the deck next below the upper deck in 
all cases. The attachments at the ends of these frames are 
to be as required by Section 7, clause 2p. 

Intermediate frames, of scantlings required by Table 4 
with depth (D) taken to upper deck, for bulb angle frames 
in peaks are to be fitted extending aft from the stem for a 
distance equal to 20 per cent of the length of the vessel 
where the length does not exceed 200 feet, graded to 15 per 
cent of the length of the vessel, where the length is 400 feet 
and above. 

These intermediate frames are to extend either from 
the margin plate, or in single bottom vessels from below the 
tops of the floors, to the deck next above the load water line ; 
they need not be connected at their ends. 

In Full Scantling vessels, however, the strength and 
stiffness of the side framing are not to be less than required 
by Section 7, clause 28 of the Rules. 

(c) The intermediate frames required above may be 
dispensed with provided the frame spacing is reduced to 
18 inches and the scantlings of the side framing are made 
equivalent in strength and stiffness. This reduced frame 
spacing is to extend aft for the distance prescribed in 
paragraph (0). 
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(d) The breadth of the shell flange of the frames is to 
be suitable for the increased thickness of shell plating 
required by this Section. 


2, Shell Plating.—(a) From 1 foot above the load line 
to 4 feet below the light line, and in a fore and aft direction 
from the stem to a point at least as far aft as the extent 
of the reinforced framing, the shell plating is to be fitted 
of a thickness equal to that required by Table 18 of the Rules 
for side shell plating amidships increased by 40 per cent if 
intermediate frames are fitted, or by 55 per cent if a frame 
spacing of 18 inches is adopted ; the increased thickness of 
shell plating need not exceed 1 inch. The shell plate in each 
strake immediately abaft this point is to be intermediate 
in thickness between the full amount required for ice 
strengthening under this clause and the normal thickness of 
side shell plating. 


(b) Seams of shell plating from 1 foot above the load 
line to 4 feet below the light line are to be at least double 
riveted for a distance aft of the stem equal to 25 per cent of 
the vessel’s length, where the length does not exceed 200 feet, 
graded to 15 per cent of the length of the vessel where the 
length is 400 feet and above. 


3. Stringers.—Side stringers are to be fitted forward 
and aft of the collision bulkhead in accordance with the 
requirements of Section 7 of the Rules. The stringers are 
to be carried aft to the normal thickness of side plating. 


4. Rudder and Steering Arrangements.—The 
diameter of the rudder head is to be increased 15 per cent 
above the Rule requirements where the Rule diameter is less 
than 8 inches, and by 10 per cent where the Rule diameter 
is 8 inches or above. The scantlings of the rudder, rudder 
quadrant and tiller, and the diameter of the steering chains 
and rods are to be in accordance with the increased diameter 
of rudder head. 


5. Screw Shaft.—The diameter of the screw shaft is to 
be increased 5 per cent above that required by the Rules. 


6. Propeller Blades.—The propeller blades are to be 
made of cast steel, or other approved material, 


7. Ship Side Valves.—Sea inlet valves and overboard 
discharge valves below the maximum load water line are to be 
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provided with connections from the boiler, or air receiver 
where no boiler is fitted, for clearing purposes. 

The scantlings of the valves are to be suitable for the 
maximum pressure to which they will be subjected. 


8. Plans to be Submitted.—Where it is desired that 
a vessel should receive the notation for ice strengthening 
(see par. (9), page 11), plans showing the proposed arrangements 
should be submitted for the approval of the Committee. 


GENERAL. 

Section 41. 1. Equivalents—Any arrangement 
or fitting which, in the opinion of the Committee, is in all 
respects as efficient as that required by the Rules may be 
accepted instead of such arrangement or fitting. 

The Owners’ consent to the adoption of any proposed 
equivalent is to be obtained where considered necessary by 
the Committee. 


2. Interpolation.—For numerals and dimensions inter- 
mediate between those given in the Tables, scantlings are to 
be obtained by proportional interpolation. 


For a particular numeral the Table gives the minimum 
requirements and where a numeral is in excess of a Table 
numeral, the scantling to be taken is to be the nearest 
practicable above the requirements for the Table numeral. 


3. Gradual Reductions.—(a) Where scantlings are 
required to be adopted over a proportion of the vessel’s 
length, any reductions which may be permitted toward the 
ends of the vessel are to be effected gradually. 

(b) Care is to be taken as far as possible to avoid 
any abrupt changes or discontinuities in the form of the 
structure, and where such occur suitable structural compensa- 
tion is to be provided. 


4, Buttstraps to Continuous Longitudinal Angles. 
—Buttstraps need not be fitted to continuous longitudinal 
angles which serve simply as connecting bars, except in the 
case of the stringer bars on strength decks. 


5. Items not Particularly Specified—Where special 
reference is not made in the Rules to specific requirements, 
the construction is to be reasonably efficient for the intended 
service, and is to conform to good average practice. 


By order of the Committee, 


ANDREW SCOTT, 
Secretary. 
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RULES FOR THE CONSTRUCTION OF VESSELS 
INTENDED TO CARRY PETROLEUM IN BULK. 


The attention of Builders and Owners is directed to the fact that compliance with these 


Rules may involve the obtaining of licences under existing patents. 


Nors.—The Tables referred to herein are those appearing on pages 381 to 484 (tinted paper). 


GENERAL. 

Section 1. 1. Application—The “General Regu- 
lations relating to the Classification of Steel Vessels” 
and the “Rules for the Building of Steel Vessels” 
determine the scantlings, arrangements and equipment of 
vessels intended for the carriage of petroleum in bulk, 
except as otherwise required by these Rules and Tables. 


The Rules are framed for vessels built on the longi- 
tudinal system of construction, having a centre line bulk- 
head, continuous expansion trunk between the upper and 
second decks, and a standard ’tween deck height of 8 feet. 


Approval will be given to vessels built on other systems 
of construction subject to equivalent strength being provided. 


The propelling machinery is assumed to be situated at 
the after end of the ship. 


2. Submission of Plans.—In addition to the plans 
required by Section 1 of the “Rules for the Building of 
Steel Vessels,” there are to be submitted for approval 
plans showing :— 


(a) The arrangement of oil tanks and coffer- 
dams ; 


(6) The construction of the transverse and 
longitudinal bulkheads ; 


(c) The bracket attachments of the transverses, 
the webs, the longitudinals and the horizontal 
stiffeners ; and 


(d) The construction of the vessel at the forward 
and after ends, including the machinery space and the 
arrangements at the junction of the transverse and 
longitudinal framing. 


3. Length of Oil Compartments.—The Rules are 
framed for a length of the main oil compartments not 
exceeding 30 feet, and for a length of the summer tanks not 
exceeding 60 feet. 


4, Expansion Trunks.—Continuous expansion trunks 
are to be fitted between the upper and second decks. Where 
the breadth of the expansion trunk exceeds 60 per cent of 
the breadth of the vessel, the arrangements are to be specially 
submitted for approval. 


5. Cofferdams.—Cofferdams are to be fitted at the 
forward and after ends of the oil cargo spaces. The coffer- 
dams are to be not less than 3 feet in length, and are to 
extend from the keel to the top of the continuous expansion 
trunk. 


6. Deck Erections.—Vessels are to have forecastles the 
length of which is not to be less than seven per cent of the 
length of the ship. 


A poop is to be fitted, adequately covering the machinery 
space, and the bulkhead at the front of the poop is to have 
the scantlings required for bridge front bulkheads. 


Any openings in this bulkhead are to have sills not less 
than 18 inches in height and are to be fitted with effective 
closing appliances. 


Where a poop is proposed to be dispensed with, plans 
showing the construction of the casings and deckhouses are 
to be submitted for approval. 


The doors in exposed machinery casings on the poop 
deck are to be of steel, substantially constructed, permanently 
attached and capable of being closed and secured from both 
sides. 


7. Cement.—Cementing may be dispensed with in 
compartments intended for carrying oil in bulk. 


8. Rudders.—The diameter of the rudder head is to be 
increased 10 per cent above the requirements of the Rules 
for the Building of Steel Vessels, and all the scantlings of 
the rudder are to be in accordance with the increased 
diameter. 
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9. Freeing Arrangements.—Ships with bulwarks are 
to have open rails fitted for at least half the length of the 
exposed portion of the weather deck. 


Where superstructures are connected by trunks, open 
rails are to be fitted for the whole length of the weather 
portions of the freeboard deck. 


BOTTOM TRANSVERSES. 


Section 2. 1. Scantlings.—(a) The scantlings of 
the bottom trazisverses are to be as given in Table 1, and the 
upper edge of the transverse is to be parallel to the rise of 
floor line. 


(>) The face bars on the transverses are to extend 
between the inner edges of the side transverses and of 
the bulkhead webs, and as close as practicable to the 
centre line bulkhead on the side opposite to the vertical 
webs. 


(c) The scantlings determined for the midship tanks are 
to apply throughout the oil compartments. 


(d) Lightening holes, not exceeding 10 inches in 
diameter, may be cut in the transverses, and are to be fitted 
midway between the notches for the longitudinals. 


(e) Notches cut in the transverses for longitudinals 
are to be well rounded at the corners and are not to be 
rough ptnched. 


2. Bracket Attachments—(a) The distance from the 
ship’s side and from the centre line bulkhead to the toe of 
the bracket is to be 10 per cent of the midship breadth of the 
vessel where this breadth is 30 feet, and 16 per cent where the 
breadth of the vessel is 70 feet, intermediate values being 
obtained by interpolation. The length of the vertical arm 
is to be as specified in Section 8, paragraph 2 (a). 


The brackets on the side of the centre line bulkhead 
opposite to the vertical web are to have the same dimensions, 
measured from the bulkhead and from the base line in each 
case, as are required for the brackets on the same side of the 
bulkhead as the vertical web. 


(b) The thickness of the brackets is to be the same as 
that of the transverses. 


(c) The brackets are to be flanged 5 inches on the edge. 
Where the length of the bracket along the edge exceeds 66 
inches, stiffening angles 3} x 3 inches, of the same thickness 
as the bracket are to be fitted. Where the thickness of the 
bracket exceeds *50 inch these angles are to be 834 x 34 inches. 
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(d) The brackets are to be attached to the centre line 
bulkhead by a single angle, double riveted, which is to have 
the same thickness as the bracket plate. In vessels exceeding 
420 feet in length where the spacing of transverses, in feet, 
multiplied by the length of the vessel, in feet, exceeds 4,300, 
and in all vessels exceeding 480 feet in length, these bars 
are to be doubled. 

In the case of vessels between 420 and 480 feet in 
length, in which this product does not exceed 4,300, the 
brackets are to be attached to the centre line bulkhead by 
a single angle, double riveted, on one side of the bracket and 
a single riveted angle on the other side of the bracket. 


(e) The brackets are to be attached to the transverses 
by double riveted overlaps. Where the brackets extend to 
the shell the overlaps are to be treble riveted, except where 
the overlap comes in way of a longitudinal, when it is to be 
quadruple riveted. 

(f) The overlaps of the plates of the transverses are to 
be kept clear of the shell longitudinals as far as possible. 


8. Shell Attachment.—() The angles attaching the 
transverse to the shell are to have the same thickness as the 
transverses. 

(6) In vessels in which the spacing of transverses in feet, 
multiplied by the length of the vessel in feet, does not exceed 
4,300, the transverses are to be attached to the shell by a 
single angle, double riveted. In all vessels whose length is 
greater than 480 feet and in vessels not exceeding 480 feet 
in length where the spacing of the transverses multiplied by 
the length of the vessel exceéds 4,300, an additional single 
riveted back bar is to be fitted. 


4, Stiffeners and Attachments to Longitudinals.— 

(a) Each longitudinal is to be attached to the transverses 
by an angle which is to extend from the shell to the inner 
edge of the face bar and to half the height of the transverse 
alternately, but not lower than to the top of the lightening 
holes. 

(6) These angles are to have scantlings in proportion 
to the tabular depth of transverse as prescribed by Table 3. 


(c) The number and diameter of the rivets in the angles 
connecting the longitudinals to the transverse are to be 
in accordance with Table 12. 

Where by the Table the broader flange of long stiffening 
angles exceeds 5 inches the number and diametet of the rivets 
are to be as required for 6 inch stiffening angles. 

The diameter of the rivets in the short stiffening angles 
is to be the same as required for the rivets in the long 
stiffening angles. 
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(d) Where the breadth of the vessel does not exceed 
40 feet the transverse is to be supported by a bracket at 
about the quarter breadth of the vessel. 

Where the breadth of the vessel exceeds 40 feet, but 
does not exceed 60 feet, each transverse is to be supported 
by two brackets which are to be arranged on longitudinals 
adjacent to the toes of the transverse brackets. 


Where the breadth exceeds 60 feet an intercostal girder, 
as required by Section 5, clause 2, and two brackets are to 
be fitted. 


(e) Where the flange of the face bar exceeds 7 inches 
in breadth, at least two vertical supports are to be connected 
to the face bar. 


SIDE TRANSVERSES. 

Section 3. 1. Side Transverses in Hold—(a) The 
side transverses are to be fitted in conjunction with the 
bottom transverses and the scantlings are to be determined 
by the spacing of the transverses, by the depth of the vessel, 
and by a depth “d” which is measured amidships from the 
upper edge of the bottom transverse at the centre line to the 
second deck at side at the middle of the length, and are 
given in Table 2. 


The depth of the transverse at the points of the brackets 
is not to be less than the tabular depth in any case. 


(6) The transverses are to be increased 1 inch in depth 
for each increase of one complete foot in the sheer of the 
second deck. 


(c) The face bars on the transverses are to extend 
between the inner edges of the bottom and deck transverses. 


(d) Lightening holes not exceeding 6 inches diameter 
may be cut in the transverses as close to the shell bar as 
possible, and are to be fitted midway between the notches for 
the longitudinals. 


(e) Notches cut in transverses for longitudinals are to be 
well rounded at the corners and are not to be rough punched. 


2. Bracket Attachments.—(qa) Side transverses are to 
be attached to the bottom transverses by brackets the length 
of the vertical arms of which, measured from the face of the 
transverses, is to be equal to 25 per cent of the depth ‘*d.” 
The arms of the brackets connecting the side and the second 
deck transverses are to be equal to 20 per cent of the 
depth “d.” 

(6) The thickness of the bottom bracket is to be the 
same as the bottom transverse, and the thickness of the top 
bracket the same as the deck transverse. 
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(c) The brackets are to be flanged 5 inches on the edge. 
Where the length of the bracket along the edge exceeds 
66 inches, stiffening angles 3} x 8 inches of the same 
thickness as the bracket are to be fitted. Where the thick- 
ness of the bracket exceeds *50 inch these angles are to be 
8} x 34 inches. 

(d) The side transverses are to be attached to the 
bottom and deck transverses by double riveted overlaps, and 
the brackets are to be attached to the transverses by double 
riveted overlaps. Where the brackets extend to the shell 
the overlaps are to be treble riveted, except where the over- 
lap comes in the way of a longitudinal, when it is to be 
quadruple riveted. 


(e) The overlaps of the plates of the transverses are to 
be kept clear of the shell longitudinals as far as possible. 


3. Shell Attachment.—(a) The angles attaching the 
transverse to the shell are to have the same thickness as the 
transverse. 


(6) The riveted attachment of the side transverses and 
the shell are to be the same as required by Section 2, 
clause 3 (b) for bottom transverses, except that the back 
bars need only be fitted in vessels exceeding 30 feet in depth. 


4. Stiffeners and Attachments to Longitudinals.— 

(a) Two supporting brackets are to be fitted on longi- 
tudinals adjacent to the toes of the transverse brackets. 
Where the moulded depth of the vessel does not exceed 
23 feet only one supporting bracket need be fitted. 

(b) Each longitudinal is to be attached to the trans- 
verse by an angle which is to extend from the shell to the 
edge of the face bar and to half the depth of the transverse 
alternately. In way of the bottom brackets on the trans- 
verses all the angles are to extend to the edge of the bracket 
or face bar of the transverse. Where the transverses do not 
exceed 20 inches in depth all stiffening angles are to extend 
to face bar. 

(c) At the upper half of the transverse the short and 
long stiffening angles are to have scantlings in proportion 
to the tabular depth of transverse as prescribed by Table 3, 
while at the lower half of the transverse all the stiffening 
angles are to be of the scantlings prescribed for long 
stiffening angles. 

In vessels of 88 feet moulded depth and over, all the 
angles connecting the side longitudinals to the transverses 
are to be of the scantlings prescribed for long stiffening angles. 

(d) The number and diameter of the rivets in the angle 
bars connecting the transverses to the longitudinals are to 
be in accordance with Table 12. 
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Where by the Table the broader flange of long stiffening 
angles exceeds 5 inches the number and diameter of the rivets 
are to be as required for 6 inch stiffening angles. 

The diameter of the rivets in the short stiffening angles 
is to be the same as required for the rivets in the long 
stiffening angles. 

(e) Where the flange of the face bar exceeds 7 inches 
in breadth, at least two horizontal supports are to be 
connected to the face bar. 


5. Side Transverses in "Tween Decks.—(a) The 
scantlings of the transverses in the ’tween decks are given 
in Table 4. 

(6) Side transverses are to be attached to deck trans- 
verses by double riveted overlaps and in addition by double 
riveted brackets. 

Brackets which extend to the shell and deck are to be 
attached to the transverses by treble riveted overlaps where 
the butt comes between the longitudinals, or by quadruple- 
riveted overlaps if the butt comes in way of a longitudinal. 


(c) The brackets at the lower ends of the transverses 
are to be connected to the deck by a single angle, double 
riyeted. 


(d) The lengths of the arms of the brackets are to be 
one and a half times the depth of the side transverse, 
measured from the inner and lower edges of the side or deck 
transverses, as the case may be, and from the second deck. 
The brackets are to have the same thickness as the side 
transverses and are to be flanged 8 inches on the edge. 


(e) The transverses are to be attached to the shell by 
single-riveted angles haying the same thickness as the 
transverse. 

(f) The attachments of the longitudinals to, the trans- 
verses are to be as required for short stiffening angles by 
Tables 3 and 12. The thickness of these angles need not 
exceed the thickness of the transverse. 


DECK TRANSVERSES. 


Section 4. 1. Scantlings—(a) The deck trans- 
verses fitted in conjunction with the side transverses are to 
have the scantlings given in Tables 5, 6 and 7. 


(b) Lightening holes, not exceeding 4 inches diameter, 
may be cut in the transyerses as ¢lose to the deck bar as 
possible, and are to be fitted midway. between the notches 
for the longitudinals. 


(c) Notches cut in transverses for longitudinals are to be 
well rounded at the corners and are not to, be rough punched. 
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2. Upper Deck Transverses in Expansion Trunk.— 

(a), The web plates on the expansion trunk and centre 
line bulkhead are to be connected to the deck transyerses by 
double riveted overlaps. Where the vertical webs extend to 
the deck the overlaps are to be treble riveted. 


(6) The transyerses ave to be attached to the deck by 
a single riveted angle having the same thickness as the 
transyerse. 


(c) The angles attaching the deck longitudinals to 
the transverses are to extend to the bottom of the transverse 
and to a distance not less than six inches below the lower 
edge of the longitudinals alternately. Where the distance 
from the lower edge of the longitudinal to the bottom of the 
transverse is less than six inches, the angles are to extend to 
the bottom of the transverse. 


These angles are to have seantlings of the dimensions 
and number of rivets required for short stiffening angles by 
Tables 3 and 12, but the thickness need not exceed the 
thickness of the transverse. 


3. Upper Deck Transverses in ‘‘ Summer” Tank.— 

(a) The face bar on the lower edge of the transverses is 
to extend from the side of the expansion trunk to the edge 
of the side transverse in the ’tween decks. 


(b) The transverses are to be attached to the deck by 
a single riveted angle having the same thickness as the 
transverse. 


(c) The angles attaching the deck longitudinals to 
the transverses are to extend to the upper edge of the face 
bar. ‘These angles are to have flanges of the dimensions and 
number of rivets required for short stiffening angles by 
Tables 3 and 12, but the thickness need not exceed the 
thickness of the transverse. 


4. Second Deck Transverses.—(a) The face bar on 
the upper edge of the transverse is to extend from the centre 
line bulkhead to the first deck longitudinal, and the face bar 
on the lower edge is to extend from the side transverse to 
the web on the centre line bulkhead. 


(b) The transverse is to be attached to the deck by a 
single angle, double riveted, having the same thickness as. the 
transverse. 


(c) The angles attaching the deck longitudinals to 
the transverse are to extend to the upper edge of the face 
bar. These angles are to have flanges of the dimensions and 
number and diameter. of rivets required fox short, stiffening 
angles by Tables 3 and 12, but the thickness need not exceed 


RULES FOR VESSELS INTENDED TO CARRY PETROLEUM IN BULK. 83 


the thickness of the transverse. Where the depth of the 
transverse is 24 inches or above the angles are to haye the 
scantlings prescribed by the Table for long stiffening angles. 
(d) Horizontal gusset plates, ‘04 inch greater in thick- 
ness than the transverse, are to be fitted on the upper edge 
of the transverse on each side of the centre line bulkhead. 


5. Bracket Attachments.—(a) The brackets attaching 
the upper deck transverses in the expansion trunk to the 
centre line bulkhead on the side opposite the web are to 
have the same thickness as the transverse. The depth of 
the brackets measured from the deck is to be twice the 
depth of the transverse. The horizontal arm of the 
brackets, measured from the bulkhead, is to be two-thirds 
the depth of the bracket, measured from the deck. The 
brackets are to be connected to the transverse by double- 
riveted overlaps, and are to be attached to the centre line 
bulkhead by double angles, single riveted, having the same 
thickness as the transverse. 

(6) The brackets attaching the upper deck transverses 
in the summer tanks to the expansion trunk side are to have 
the same thickness as the transverses; the length of the 
arms of the brackets measured from the deck and from the 
side of the expansion trunk is to be twice the depth of the 
transverse. ‘I'he brackets are to be double riveted to the 
transverses and are to be attached to the side of the expansion 
trunk by double angles, single riveted, having the same 
thickness as the transverse. 

(c) The dimensions of the brackets attaching the second 
deck transverses to the webs on the centre line bulkhead 
are to be the same as the corresponding brackets at the 
ship’s side. The brackets on the side of the centre line 
bulkhead opposite to the vertical web are to have the same 
dimensions, measured from the deck and bulkhead, as 
required for the brackets on the same side of the bulkhead 
as the vertical web. 

The brackets are to be connected to the bulkhead 
by angles of the same scantlings and having the same 
number of rivets as are required for the corresponding 
bottom transverse bracket. 

In all cases these attachment angles are to extend to 
the edge of the upper face bar on the deck transverse. 

The brackets are to have the same thickness as the 
transverse and are to be flanged 5 imches on the edge. 
Where the length of the bracket along the edge exceeds 
66 inches, stiffening angles, 34 x 3 inches, of the same 
thickness as the bracket, are to be fitted. Where the thick- 
ness of the bracket exceeds *50 inch these angles are to be 
34 x 34 inches. 
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(d) Brackets are to be connected to transverses by 
double riveted overlaps. Where the brackets extend to 
the upper edge of the transverse, the overlap is to be treble 
riveted. 


BOTTOM LONGITUDINALS. 


Section 5. 1. Scantlings.—(a) The scantlings of 
the bettom longitudinals are determined by the depth of the 
vessel, the first longitudinal numeral, and the spacing of the 
transverses, and are given in Tables 8 and 9. 


(6) The longitudinals are to be spaced 30 inehes apart. 


(c) Where the length of the vessel exceeds 400 feet, 
additional back bars are to be fitted, attaching the bottom 
longitudinals to the she!| plating on each side of the transverse 
bulkheads for a distance of about 40 per cent of the 
spacing of the transverses, measured from the bulkhead. 


2. Intercostal Girder.—(a) Where the breadth of the 
vessel exceeds 60 feet, an intercostal girder of the same 
depth as the transverses is to be fitted, having a thickness 
‘04 inch less than the bottom transverse, and having double 
angles, 34 x 34 inches, on its upper edge. 

(6) The girder plate is to be stiffened by one vertical 
angle where the spacing of the transverses is uot greater 
than 10 feet, and by two equally spaced angles where this 
spacing is exceeded. 


3. Attachment to Bulkheads.—(a) The longitudinals 
are to be cut at the bulkheads, to which they are to be 
attached by brackets having the dimensions and number of 
rivets given in Table 13. 


(6) The brackets are to be attached to the bulkhead by 
single angles having the same thickness as the bracket plate. 
Where the angles are extended on account of the omission of 
a horizontal stiffener on the bulkhead the requirements of 
Section 11, clause 4 (d), are to be complied with. 


(c) The intereostal girder is to be attached to the 
bulkhead by a single angle, double riveted, whieh is to 
extend 6 inches above the upper edge of the girder. 


4. Attachment to Transverses.—(a) The longitudi- 
nals are to be attached to the transverses by angles as 
required by Section 2, clause 4. 

(b) The intercostal girder is to be attached to the 
transverses by a single angle, double riveted, and a plate 
strap is to be fitted, connecting the face bars of the girder 
and the face bar of the transverse. 
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SIDE LONGITUDINALS. 


Section 6. 1. Scantlings—(a) The scantlings of 
the side longitudinals are determined by the spacing of the 
transverses, the first longitudinal numeral, and by the depth 
of the longitudinal below the upper deck. These are given 
in Tables 10 and 11. 


(6) The longitudinals are to be spaced 30 inches apart 
below the second deck, but in ’tween decks of standard 
height only two longitudinals are required. 

(c) The scantlings of the longitudinals at the bilge are 
to be graduated between those required for side longitudinals 
and bottom longitudinals. 


2. Attachments to Bulkheads.—(a) The longitudinals 
are to be cut at the bulkheads to which they are to be 
attached by brackets having the dimensions and number of 
rivets given in Table 18. 

The thickness of the brackets in the ’tween decks need 
not exceed *40 inch. 


(b) Where the brackets are not attached to the hori- 
zontal stiffeners on the bulkhead, they are to be connected 
to the bulkhead by single angles having the same thickness 
as the bracket plate. 


3. Attachments to Transverses.—The longitudinals 
are to be attached to the transverses by angles as required 
by Section 3, clauses 4 and 5. 


DECK LONGITUDINALS. 


Section 7. 1. Scantlings—(a) The scantlings of 
the longitudinals at the upper and second decks are given in 
Tables 14 and 15. 


(0) The longitudinals are to be spaced 30 inches apart. 


2. Attachments to Bulkheads.—(a) The longitudinals 
are to be cut at the bulkheads to which they are to be 
attached by brackets having the dimensions given in 
Table 16, 


(b) The brackets are to be attached to the bulkhead by 
single angles, single riveted, haying the same thickness as 
the bracket plates. 


(c) The number and diameter of the rivets in each arm 
of the brackets are to be as given in Table 16. 


8. Attachments to Transverses.—The longitudinals 
are to be attached to the transverses by angles, as required 
by Section 4. 
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BRACKET DETAILS. 


Section 8. 1. Flanging.—(a) All hold brackets 
connecting the bottom and side longitudinals to the 
bulkheads are to be flanged. 


(d) All other brackets which have 10 or more rivets in 
either arm are to be flanged. 


(c) Bracket plates in cofferdams are to be flanged where 
the brackets to the adjacent longitudinals outside the coffer- 
dams are flanged. 


2. Attachment Angles.—(a) The angles attaching 
bracket plates to the bulkheads are to extend for at least 
6 inches beyond the ends of the bracket arms. 


(b) The bracket plates and angles are to be kept 
sufficiently clear of the bulkhead boundary bars to permit 
efficient caulking. 


8. General.—Where transverse and centre line bulk- 
heads intersect, a bracket is to be fitted in each corner of 
the intersection in way of each line of longitudinals. 


SHELL PLATING. 


Section 9. 1. General.—(a) The thickness of the 
shell plating in way of the longitudinal framing is given in 
Table 17. 


(6) The number of end laps of the shell plating should 
be reduced as much as possible over the midship part of 
the vessel, and are, as far as practicable, to be kept well 
clear of the oil-tight bulkheads. 


(c) Where transverse framing is adopted at the ends of 
the vessel the thickness of the plating is to be suitably 
increased. 


(d) The edges of the plating are not to be joggled. 


2. Strengthening at ends of Poops and Bridges.— 

(a) The thickness of the upper deck sheerstrake at the 
ends of the bridge, and at the front of the poop, is to be 
20 per cent greater than the Rule midship thickness. 


(6) The bridge side plating is to extend beyond the 
ends of the bridge, and is to be supported by web plates 
spaced not more than 5 feet from the ends of the bridge. 
The bulwark rail is to be connected to the bridge end bulk- 
heads by substantial bracket plates, and similar bracket 
plates are to be fitted on the inner side of the bulkhead. 


Similar arrangements are to be provided at the front of 
the poop. 
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DECKS. 


Section 10. 1. Deck Plating.—(a) The thickness 
of the plating is given in Tables 18 and 19. 


(b) The thicknesses of the upper deck plating given in 
the Tables assume one deck opening 4 feet in breadth on 
each side of the vessel. Where the breadth of the openings 
is greater or less than 4 feet, the thickness of the deck 
plating is to be adjusted in order to provide the same 
sectional area of material. 


The midship thickness of the plating is to be carried 
to the poop, and is to be extended into the poop for a 
distance at least equal to one-third the breadth of the vessel. 


(c) The number of end laps of the deck plating should 
be reduced as far as practicable over the midship part of the 
vessel. 


2. Stringer Plates—(a) Deck stringer plates of the 
dimensions given in Tables 18 and 19 are to be fitted, and 
are to be attached to the shell plating by angles of the size 
given in Tables 19 and 20. 


The midship thickness of the upper deck stringer plate 
is to be carried aft as prescribed for the deck plating. 


(b) The thickness of the upper deck stringer plate at 
the ends of the bridge, and at the front of the poop, is to 
be 20 per cent greater than the Rule midship thickness. 


3. Continuity of Strength.—(a) The second deck is 
to be fitted continuously and is to be carried through the 
cofferdams. 


(b) The corners of deck openings are to be well 
rounded. 


(c) The notching of upper deck stringer angles for 
scuppers should be avoided as far as practicable. 


TRANSVERSE BULKHEADS. 


Section 11. 1. Plating.—(a) The thickness of the 
plating is given in Table 22. 

(b) The lowest strake is to be 04 inch thicker than 
required by the Table. The lowest horizontal seam is to be 
kept above the attachment bars of the brackets to the 
bottom longitudinals. 


2. Vertical Webs below the Second Deck—(a) The 
scantlings of the webs are determined by the spacing, the 
length of the web and the height of the upper deck above 
the top of the web, and are given in Table 24. 


The length of the web is to be taken from the second 
deck to the upper edge of the bottom longitudinal. 


The spacing to be used in determining the scantlings is 
to be one-quarter the breadth of the vessel, where only one 
web is fitted. 


The spacing to be used where two webs are fitted is 
one-half the distance between the adjacent web and the 
ship’s side or centre line bulkhead. Where three webs are 
fitted on each side the spacing of the centre web is to be 
taken as half the distance between the adjacent webs, plus 
one foot. 


(v) The face bar is to extend from the deck longitudi- 
nal or other bar to the bottom longitudinal. 


(c) Lightening holes not exceeding 6 inches diameter 
may be cut in the webs as close to the bulkhead angle as 
possible, and are to be fitted midway between the notches 
for the horizontal stiffeners. 


(d) Notches cut in the webs for the horizontal stiffeners 
are to be well rounded at the corners and are not to be rough 
punched. 


(e) The brackets at the top and bottom are to have a 
depth equal to 20 per cent of the length of the web. 


The breadth of the brackets is to be not less than 
30 inches, measured from the inner edge of the web, except 
at the shelf plate, where it is to extend to the inner edge of 
the shelf plate. 


(f) The thickness of the top bracket is to be the same 
as, and the thickness of the lower bracket is to be °04 inch 
greater than, the thickness of the web. The brackets are 
to be flanged 5 inches on the edge. 


(g) The brackets are to be attached by double riveted 
overlaps to the web plate, and the web plate and brackets 
are to be attached to the longitudinals or girders at the 
deck and bottom by double riveted overlaps. Where the 
bracket forms part of the web, the butts of the plates are 
to be treble riveted. 


The web plates and brackets are to be attached to the 
shelf plate by double angles, double riveted, which are to have 
the same thickness as the web plate. 


(4) The webs are to be attached to the bulkhead by a 
single angle double riveted, which is to have the same 
thickness as the web. Where the moulded depth of the vessel 
does not exceed 23 feet this angle may be single riveted. 
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(®) A supporting bracket extending to the edge of the 
face bar is to be fitted to the web plate at about the middle 
of the span. 


(/) The horizontal stiffeners are to be attached to the 
vertical web by stiffening angle bars, which are to extend 
from the bulkhead to the inner edge of the face bar on the 
web and to half the depth of the web alternately, but not 
less than six inches beyond the edge of the horizontal 
stiffeners. In way of the bracket at the bottom of the web 
all these angles are to extend to the inner edge of the face bar. 


Where the depth of the vertical web does not exceed 
20 inches all the stiffening angles are to extend to the inner 
edge of the face bar. 


Above the supporting bracket the long and short 
stiffening angles are to have scantlings in proportion to the 
depth of the web, as prescribed by Table 38 for side trans- 
verses, while below the supporting bracket all the stiffening 
angles are to have the scantlings prescribed for long 
stiffening angles. 


(k) The number and diameter of the rivets in the angles 
connecting the horizontal stiffeners to the vertical web 
are to be in proportion to the depth of the horizontal 
stiffener, in accordance with Table 12, but the diameter of 
the rivets in the short stiffening angles is to be the same 
as required for the rivets in the long stiffening angles. 


3. Vertical Webs in Expansion Trunk.—(a) The 
scantlings of the webs in the expansion trunks are given in 
Table 25. 


(0) The lengths of the arms of the brackets at the top 
and bottom are to be the same as the breadth of the web 
plate, measured clear of the web or deck longitudinal. 


(c) The brackets are to be double riveted in each arm. 


(d) The webs are to be attached to the bulkhead by 
single angles, single riveted in "tween decks of standard height. 


(e) The horizontal stiffeners are to be attached to the 
web by stiffening angles extending the full depth of the web. 
These angles are to have flanges of the same dimensions and 
number of rivets as required for short stiffening angles, by 
Tables 3 and 12, but the thickness of these angles need not 
exceed the thickness of the web. 


4. Horizontal Stiffeners—(a) The horizontal stif- 
feners are to be spaced 30 inches apart. 


The scantlings are to be determined by the span and by 
the depth below the upper deck at the middle line, and are 
given in Table 26. The span to be taken is that which 
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gives the largest stiffener, whether the span is measured 
from the web to the ship’s side, from the web to the centre 
line bulkhead, or from web to web. 


(v) The horizontal stiffeners are to be connected to the 
side longitudinal and to the horizontal stiffeners on the 
centre line bulkhead by brackets. 


The dimensions of the brackets and the number of 
rivets at the ship’s side and centre line bulkhead are to be 
as required by Section 6, clause 2. 


(c) The attachment of the horizontal stiffeners to the 
webs is to be in accordance with clauses 2 and 3 above. 


(d) The lowest horizontal stiffener is not to be more 
than 80 inches distant from the ends of the bracket plates 
connecting the bottom longitudinals to the bulkhead, and 
the distance between the stiffener and the ends of the bracket 
angles is not to exceed 12 inches. 


5. Shelf Plate.—A horizontal shelf plate having the 
same thickness as the webs in the hold is to be fitted at the 
level of the second deck. The breadth of the shelf plate is 
to be 1% times the breadth of the vertical web below the 
second deck, but not less than 30 inches. The shelf plate 
is to be flanged 5 inches on the edge and is to be attached 
tu the bulkhead by asingle riveted angle. The attachment of 
the shelf plate to the centre line bulkhead and to the 
expansion trunk is to be double riveted. 


6. Bulkheads in Summer Tanks.—(a) The horizontal 
stiffeners of the bulkheads in the Summer tanks are to be 
determined as for bulkheads in the expansion trunks from 
Table 27. 

(b) Where vertical stiffeners are fitted, the scantlings 
are given in Table 27. The brackets attaching the lower 
ends of the vertical stiffeners to the second deck are to have 
the number of rivets given in the Table. 


7. Boundary Angles.—(a) The bulkheads are to be 
attached to the shell plating, decks, expansion trank, and 
centre line bulkhead by angles of the dimensions given in 
Table 23. 


(b) The boundary angles are not to be joggled. 


8. Cofferdam Bulkheads.—The cofferdam bulkheads 
are to be oil-tight and are to have the same thickness of 
plating, and the same connection to the shell plating and 
decks as required for the bulkheads of oil compartments. 

The scantlings and spacing of the stiffeners are to be 
equivalent to those required for transverse oil-tight bulkheads. 
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CENTRE LINE BULKHEAD. 


Section 12. 1. General.—(a) A centre line bulkhead 
is to be fitted throughout the oil compartments, pump room, 
and cofferdams, extending from the keel to the top of the 
expansion trunk. Beyond the cofferdams arrangements ure 
to be made to avoid any abrupt termination of strength, by 
fitting webs and brackets. 


(b) This bulkhead is to be oil-tight except in the pump 
rooms and cofferdams. 

Where desired by the owners this requirement may be 
modified when a suitable notation will be made in the 
Register Book. 

2. Plating. —(a) The thickness of the plating is given 
in Table 22. 

(b) Where the moulded depth of the vessel exceeds 
28 feet, the upper part of the bulkhead for a depth of 5 feet 
from the deck is to be increased by *04 inch in thickness, 
and where the depth exceeds 42 feet by °16 inch in thickness. 
For intermediate depths the increase in thickness is to be 
proportional. 


The thickness of the strake next below is to be increased 
by half the amount specified above. 


(c) The bottom strake is to be at least as broad as the 
lowest strake of the transverse bulkhead, and is to be 04 
inch thicker than required by the Tables. 


3. Vertical Webs below Second Deck.—(a) The ver- 
tical webs on the bulkhead are to have the same scantlings 
and arrangements as the corresponding transyerses at the 
ship’s side, except that the thickness of the web plate may 
be -06 inch less than the side transverse, with a minimum 
thickness of *36 inch. 


(b) The webs are to be attached to the bottom and 
deck transverses by brackets, which are to be flanged and 
are to have the same dimensions and scantlings as the 
brackets of the side transverses. 


(c) The web plates are to be attached to the bulkhead 
by single angles, double riveted, which are to have the same 
thickness as the web. 


(d) A supporting bracket extending to the edge of the 
face bar is to be fitted to the web plate at about the middle 
of the span. 


(e) The horizontal stiffeners are to be attached to the 
vertical web by stiffening angles which are to extend 
from the bulkhead to the face bar of the web and to half the 
depth of the web alternately, but not less than 6 inches 
beyond the edge of the horizontal stiffeners. In way of the 


bracket to the bottom transverse all these angles are to 
extend to the edge of the bracket or face bar of the web. 

Where the depth of the vertical web does not exceed 
20 inches all the stiffening angles are to extend to the inner 
edge of the face bar. 

Above the supporting bracket the short and long 
stiffening angles are to have scanitlings in proportion to the 
depth of the web as prescribed by Table 3 for side transverses, 
while below the supporting bracket these angles are to be of 
the scantlings prescribed for long stiffening angles. 

(f) The number and diameter of the rivets in the angles 
connecting the horizontal stiffeners to the vertical web 
are to be in proportion to the depth of the horizontal stiffener 
in accordance with Table 12, but the diameter of the rivets 
in the short stiffening angles is to be the same as required 
for the long stiffening angles. 


4, Vertical Webs in Expansion Trunk.—(a) The 
vertical webs in the expansion trunk are to have the 
scantlings given in Table 28. 

(b) The web plate is to be connected to the second 
deck transverse by a double-riveted attachment and to the 
upper deck transverse as prescribed in Section 4, clause 2. 

(c) The webs are to be attached to the bulkhead by 
single angles, single riveted. 

(d) The horizontal stiffeners are to be attached to the 
web by stiffening angles extending to the edge of the 
web plate and 9 inches beyond the edge of the stiffener 
alternately. These angles are to have the same scantlings 
and number of rivets as required for the short stiffening 
angles of the vertical web below the second deck. 


5. Horizontal Stiffeners.—(a) Horizontal stiffeners 
are to be fitted in line with the longitudinals at the ship’s 
side and are to be spaced 30 inches apart, but only two 
longitudinals are required in "tween decks of standard height. 

(b) The scantlings are given in Table 29 and are 
determined by the span and by the depth below the upper deck. 

(c) The dimensions of the brackets and the number of 
rivets attaching the stiffeners to the transverse bulkheads 
are to be the same as required for the connection of the side 
longitudinals to the transverse bulkheads by Section 6, 
clause 2. 

(d) The attachment of the horizontal stiffeners to the 
web plates is to be as required by clauses 3 and 4 above. 


6. Boundary Angles.—The bulkhead is to be attached 
to the keel plate by double angles, single riveted, of the 
dimensions given in Table 21, and to the upper deck by 
double angles of the size given in Table 23. 
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EXPANSION TRUNKS. 

Section 18. 1. Plating.—(a) The expansion trunk 
sides are to be oil-tight throughout the oil compartments, 
and are to be carried through the cofferdams. They are to 
be arranged to form a continuation of the machinery casing 
at the after end, and are to be gradually tapered off at the 
forward end beyond the cofferdams. 

(b) The thickness of the plating forming the sides of 
the expansion trunks is to be as given in Table 19 for the 
plating of second decks. 

(c) The plating is to be attached to the second deck by 
a double riveted angle of the size given in Table 19 for 
second deck stringer angles, and to the upper deck by a 
single riveted angle of the size given in Table 23 for attach- 
ment angles of bulkheads to upper deck. 


2. Vertical Webs.—The scantlings and arrangements 
of the vertical webs are to be as required by Section 12, 
clause 4, for the vertical webs on the centre line bulkhead 
within the expansion trunk. 


3. Horizontal Stiffeners.—The scantlings and arrange- 
ments of the horizontal stiffeners are to be as required by 
Section 12, clause 5, for the corresponding stiffeners on the 
centre line bulkhead within the expansion trunk. 


INCREASED SPACING OF LONGITUDINALS. 

Section 14. 1. Increased Spacing.—Where a 
spacing of longitudinals greater than 30 inches is desired, 
the scantlings generally are to be increased as specified in 
this Section. 


2. Longitudinals.—The scantlings of the longitudinals 
at the shell and decks are to be increased to give equivalent 
strength to the requirements of the Tables. 


8. Shell Plating.—The thickness of the bottom and 
side shell plating is to be increased ‘02 inch for every 2 inch 
increase in spacing. The thickness of the sheerstrake and 
strake below need not be increased, but is to be at least 
equal to the increased thickness of side plating. 


4. Deck Plating.—(a) The thickness of the upper deck 
plating is to be increased *02 inch for every 4 inches increase 
in spacing. 

(0) The thickness of the second deck plating is to be 
increased *02 inch for every 4 inches increase in spacing. 


5. Bulkheads.—The thickness of the bulkhead plating 
is to be increased -02 inch for every 4 inches increase in the 
spacing of the stiffeners. The scantlings of the stiffeners 
are to be increased to give the equivalent strength to the 
requirements of the Tables. 


Sections 13-16 
PETROLEUM IN BULK 


6. General.—In cases in which increased spacing is 
adopted, such local increases in scantlings are to be made as 
may be considered necessary. 


OIL FUEL FOR SHIP’S USE IN SUMMER TANKS. 


Section 15. 1. General.—Where it is proposed to 
carry oil fuel in the summer tanks for the use of the ship, 
the following additional requirements are to be complied 
with. 


2. Length of Tanks.—The length of the tanks is not 
to exceed 60 feet. 


3. Wash Bulkheads.—Wash bulkheads, which may 
have suitable lightening holes, are to be fitted not further 
apart than 30 feet. 


HATCHWAYS. 

Section16. 1. General.—(a) Hatchways should not 
be larger or more numerous than is necessary to provide 
reasonable access to all compartments ; as far as practicable 
they are not to be situated in the same transverse plane. 

(0) The corners of all hatchways are to be well rounded. 

(c) The hatchway covers are to be oiltight. 

(d) The requirements of Section 22, clause 1 (c), are 
to be complied with. 


2. Coamings.—(a) The coaming plates are to be “40 
inch thick, and the butts may be single riveted. The 
coaming may be attached to the deck plating by a single- 
riveted angle. 

(b) Where the length or breadth of a hatchway exceeds 
4 feet, and the height of the coaming is greater than 2 feet 
6 inches, a vertical stiffener is to be fitted to the coaming, 
and the upper edge of the coaming is to be suitably 
stiffened. 

3. Covers.—(a) Where the area of the hatchway does 
not exceed 10 square feet, the thickness of the cover is to be 
50 inch. : 

Where the area exceeds 10 square feet but is not 
greater than 25 square feet, the cover is to be *60 inch in 
thickness, or may be °50 inch if stiffened by 4 x 3 x “40 
inch angles spaced 2 feet apart. 

If the area exceeds 25 square feet, the thickness of the 
covers is to be ‘50 inch with stiffeners 5 x 3 x *40 inch 
angles spaced 2 feet apart. 

(b) The covers are to be secured by fastenings spaced 
not further apart than 15 inches along the sides and ends 
and not more than 9 inches from each corner. 
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4. Hatchways to other than Oil Compartments.— 
Exposed hatchways are to be constructed in accordance with 
the requirements of Section 25 of the Rules for the 
Building of Steel Vessels and are to be closed watertight 
by efficient steel covers. 


STRUCTURAL ARRANGEMENTS OUTSIDE 
OIL COMPARTMENTS. 


Section 17. 1. General.—(a) Thestructure forward 
and abaft the oil tanks, pump rooms, cofferdams and oil fuel 
bunkers may be framed either on the longitudinal or trans- 
verse system, or combination thereof. 


(6) Where the longitudinal system is adopted special 
strengthening is to be provided in the machinery space, 
peaks, oil fuel and ballast tanks, bottom forward and in way 
of the panting arrangements. 


(c) Where the transverse system is adopted, the 
arrangements are to embody such special strengthening as 
may be considered necessary. 


2. Continuity of Strength—Special care is to be taken 
to ensure continuity of strength at any junction of trans- 
verse and longitudinal framing. 


RIVETING. 
Section 18. 1. Shell Plating —(a) The riveting 
of the end laps of the shell plating is to be as required by 
Table 30. 


(6) The seams are not to be less than double riveted. 


In vessels above 450 feet, and not exceeding 475 feet in 
length, the rivets in the seams of side plating are to be 
spaced 8} diameters apart between the peak bulkheads. 
Where the length exceeds 475 feet, but is not greater than 
500 feet, three seams of side plating are to be treble riveted 
between the peak bulkheads, with rivets spaced 4 diameters 
apart. In vessels from 500 to 525 feet in length three 
seams, and in vessels from 525 to 550 feet in length four 
seams are to be treble riveted, with rivets spaced 3} diameters 
apart. 


2. Decks.—(a) The riveting of the end laps of the deck 
stringers and plating is to be as required by Table 30. 

(0) The seams of the plating are to be double riveted. 

(c) The flanges of the upper deck stringer angles, of the 
second deck stringer angle, and of the angles attaching the 


sides of the expansion trunk to the second deck, are to be 
double riveted. 


(d) The rivets attaching the transverses to the deck are 
to be spaced 5 diameters apart. 

(e) The rivets attaching the longitudinals to the deck 
are to be spaced 6 diameters apart. 


8. Bottom Transverses.—The angles attaching the 
transverses to the shell are to have two or three complete 
rows of rivets as specified in Section 2, clause 3. 

The spacing of the rivets is to be 44 diameters. 

Where an additional back bar is required to be fitted 
by Section 2, clause 3 (0), the spacing of the rivets may 
be 5 diameters. 

Where the product of the length of the vessel in feet 
and the spacing of the transverses in feet does not exceed 
3,000, the rivet spacing may be 5 diameters. 


4. Side Transverses—(q) The angles attaching the 
hold transverse to the shell are to have two or three com- 
plete rows of rivets as specified in Section 3, clause 3. 


The spacing of the rivets is to be 45 diameters. 


Where an additional back bar is required to be fitted 
by Section 3, clause 3 (0), the spacing of the rivets may be 
5 diameters. 

Where the product of the length of the vessel in feet 
and the spacing of the transverses in feet does not exceed 
3,000, the rivet spacing may be 5 diameters. 

(6) The spacing of the rivets through the shell in the 
*tween decks is to be as required in the holds. 


5. Bottom Longitudinals.—(@) Where the product of 
the length of the vessel in feet and the spacing of the trans- 
verses in feet does not exceed 3,000, the rivets through the 
longitudinals and shell plating are to be spaced 45 diameters 
apart for a number of rivets on each side of the transverse 
or bulkhead equal to the spacing of the transverses in feet, 
and the spacing elsewhere may be 6 diameters. 


Where the product exceeds 3,000, the spacing adjacent 
to the transverse and bulkheads for the number of rivets 
described above is to be 34 diameters; the spacing else- 
where may be 6 diameters. 

(b) In the foremost oil compartment the spacing is to 
be 44 diameters throughout. 

(c) The number of rivets attaching the longitudinals to 
the vertical stiffening angles on the transverses is to be as 
required by Table 12. 


(d) The spacing of the rivets in the vertical flange of 
the shell angle of built longitudinals is to be the same as 
required through the longitudinals and the shell plating. 
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6. Side Longitudinals—(a) Where the distance of 
the longitudinal below the upper deck does not exceed 15 
feet, the rivets attaching the longitudinals to the shell are to 
be spaced 6 diameters apart. 

Where the distance below the upper deck exceeds 15 
feet, but is not greater than 25 feet, the rivets are to be 
spaced 44 diameters apart for a number of rivets on each 
side of the transverse or bulkhead equal to the spacing 
of the transverses in feet; the spacing elsewhere may be 
6 diameters. 

Where the distance of the longitudinal below the upper 
deck exceeds 25 feet, the spacing adjacent to the transverses 
and bulkheads for the number of rivets described above is to 
be 3} diameters; the spacing elsewhere may be 6 diameters. 


(6) The number of rivets attaching the longitudinals to 
the horizontal stiffening angles on the transyerses is to be as 
required by Table 12. 


7, Centre Line Bulkhead.—(a) The end laps of the 
bulkhead plating are to be double riveted with the exception 
of the bottom strake, the end laps of which are to be treble 
riveted, 

The seams are to be double riveted. 

() Where the product of the length of the vessel, in 
feet, and the spacing of the transverses, in feet, does not 
exceed 3,000, the rivets attaching the vertical webs to the 
bulkhead are to be 3 inch diameter, spaced 5 diameters apart. 
Where this product exceeds 3,000, but does not exceed 4,000, 
the rivets are to be } inch diameter, spaced 43 diameters 
apart. Where this product exceeds 4,000, the rivets are to 
be % inch diameter, spaced 44 diametets apart. 


(c) Where the distarice of the horizontal stiffeners below 
the upper deck at side is not greater than 15 feet, the rivets 
attaching the stiffeners to the bulkhead are to be spaced 
6 diameters apart. 

Where the distance of the horizontal stiffeners below 
the upper deck at side exceeds 15 feet and is not greater 
than 25 feet, the rivets are to be spaced 4} diameters apart 
for a number of rivets on each side of the transverse or 
bulkhead equal to the spacing of the tratsverses in feet ; 
the spacing elsewhere may be 6 diameters. 

Where the stiffeners are at a greater distance below the 
upper deck at side than 25 feet, the rivets are to be spaced 
34 diameters apart for a number of rivets on each side of the 
transverse or bulkhead equal to the spacing of the trans- 
verses in feet ; the spacing elsewhere may be 6 diameters. 


8. Expansion Trunks.—(a) The seams and end laps 
of the side plating are to be double riveted. 
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(0) The rivet attachment of the web plates to the trunk 
side plating is to be the same as required for the attachment 
of vertical webs to the centre line bulkhead. 


(c) The rivets connecting the horizontal stiffeners to 
the trunk side plating are to be spaced 6 diameters apart. 


9, Transverse Bulkheads.—(a) The end laps and seams 
of the bulkhead plating are to be double riveted. 


(b) Where the depth of the vessel does not exceed 
25 feet the rivets attaching the vertical webs to the bulkhead 
are to be } inch in diameter, spaced 4} diameters apart. 
Where this depth is exceeded the rivets are to be % inch, 
spaced 44 diameters. 

(c) Where the distance of the horizontal stiffeners below 
the top of the expansion trunk at the middle line does not 
exceed 18 feet, the rivets attaching the horizontals to the 
bulkhead are to be spaced 6 diameters apart. For stiffeners 
at a greater distance below the top of the trunk the rivets 
are to be spaced 5 diameters apart. 


10. Spacing of Rivets.—The rivets in the various 
parts of the structure are to be spaced as follows, centre to 
centre :— 

End laps of keel plates, shell plating and deck 
stringer plates except quadruple and quintuple 
end laps. 

Seams of shell plating, 


35 diam. seams and end laps of | Where thickness 
deck plating, plating of | of plating does 
centre line and transverse | not exceed *50 
bulkheads and expansion inch. 
trunk sides. 
‘ Quadruple riveted end laps of keel plates, 
shell plating and deck stringer plates. 
Seams of shell plating, 
4 diam. eco eae nj a ‘a Where thickness 
deck plating, plating of 3 
; of plating ex- 
centre line and transverse sa ashy M3 h 
| bulkheads and expansion | 00°, Son eae 
trunk sides. 
: Quintuple-riveted end laps of shell plating and 
25 pu deck stringer plates. 
Boundary angles of bulkheads, keel angles, 
deck stringer angles and angles at upper and 
5 diam. ‘{ lower corners of expansion trunks, bracket 
| plate attachments of transverses and web plates, 
' laps of transverses and webs. 
; Face bars on transverses and webs and built 
& Gam: { longitudinals. 
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11. General.—(a) Wherever the transverses, web plates, 
longitudinals and stiffeners cross seams and butts, there are 
to be, in general, the same number of rivets through these 
members as are required for the seams and end laps. 

(b) In all cases where double riveted angles are required, 
two complete rows of rivets are to be fitted. 


WORKMANSHIP. 


Section 19. 1. General.—(a) The workmanship 
throughout is to be of the highest character and is to be 
submitted to the closest inspection. 


(b) Notches cut in transverses and webs for longitudi- 
nals are to be well rounded at the corners and are not to be 
rough punched. 

(c) Lightening holes in transverses and webs are to be 
limited in size and position as specified throughout the Rules. 


2. Riveting.—(a) Particular attention is to be paid to 
the efficiency of the riveting, and the points of the rivets are 
to be left full. In all oil-tight surfaces such as shell plating, 
decks, bulkheads, bulkhead boundary and connection angles, 
expansion trunks and stringer angles, the rivet holes are to 
be countersunk. 

(b) Special care is to be taken in the punching and 
countersinking of the holes and the fitting together of the 
various parts. Where any unfairness exists in the holes they 
are to be rimered, not drifted, and larger rivets used in the 
rimered holes. The burr caused by punching and all drill- 
ings and rimerings are to be removed before the different 
paris are screwed together for riveting. 


(c) Before the riveting of oil-tight surfaces is commenced 
the work is to be efficiently closed with nuts and screw bolts. 


3. Caulking—(a) Caulking is to be carefully and 
thoroughly executed. 

(b) All oil-tight joints are to have the surfaces of the 
steel plates fitted close to each other and to be caulked, as 
far as practicable, without the use of packing. 

(c) Where the boundary bars of oil-tight bulkheads con- 
sist of double angles, both flanges of each bar are to be caulked. 


4, Angles.—In oil-tight work shoe pieces are to be fitted 
at all corners. 


TESTING OF COMPARTMENTS. 


Section 20. 1. General—LEach oil compartment is 
to be filled separately with water and tested by pressure 
either before the vessel is launched or in dry dock. 


2. Test Head.—The test pressure is to be obtained by 
means of a head of water eight feet above the highest point 
of the expansion trunk or the deck in the case of summer 
tanks, 


3. Cofferdams.—Cofferdams are to be tested by being 
filled with water to the top of the hatchway. 


4. Special Surveys.—At all Special Surveys each oil 
compartment and cofferdam is to be tested by being filled 
with water to the top of the hatchway in the expansion 
trunk and cofferdam. 


PUMPING ARRANGEMENTS. 

Section 21. 1. Oil Pumps.—(a) A complete system 
of piping and pumps is to be fitted for dealing with the oil 
cargo. 

(d) Oil pump rooms are to be enclosed by oil-tight 
bulkheads and are to have no direct communications with 
the machinery space. 

(c) Oil pumps fitted for the purpose of filling or 
emptying the oil compartments are to be kept entirely 
separate from the pumps fitted for filling or clearing the 
water ballast compartments of water. 


2. Water Ballast.—(a) The water bailast pipes are not 
to pass through the oil compartments nor the pipes for the 
oil through any water ballast space. 

(b) A separate ballast pump is to be fitted forward of 
the oil compartments for the purpose of filling and emptying 
the forward ballast tanks. 


3. Motive Power of Cargo Oil Pumps.—Where the 
cargo oil pumps are not driven by steam, plans of the arrange- 
ments for driving the pumps are to be submitted for 
consideration. 


4. General.—(a) Efficient arrangements are to be 
provided for draining the "tween deck spaces. 
(b) Sounding pipes are to be fitted in the cofferdams. 


(c) Pipes connected to the oil fuel bunkers and oil fuel 
storage tanks are to be entirely separate from pipes which 
may be used for dealing with the cargo oil. 


VENTILATION. 

Section 22. 1. Oil Compartments.—(a) Efficient 
means are to be provided for clearing dangerous gases from 
the tanks and cofferdams. 

(6) Suitable arrangements are to be provided to prevent 
the accumulation of gas in pockets. 
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(c) A screw plug not less than 6 inches diameter or a 
6 inch diameter sidelight is to be fitted to each hatchway 
cover and a gas cock is to be fitted on the coaming. 


2. Other Compartments.—Efficient means of ventila- 
tion are to be provided for pump rooms, cofferdams, deck 
houses, and other enclosed spaces. 


ELECTRIC LIGHTING. 
Section 28. General.—The special requirements 
contained in Section 15 of the Rules for Electrical 
Equipment are to be complied with. 


PERIODICAL SURVEYS. 


Section 24. 1. Preparation of Tanks.—At all 
special surveys the tanks are to be cleaned out and thoroughly 
cleared of gas. Every precaution is to be taken to ensure 
safety during inspection. 


2. Testing.—(a) Each oil compartment and coffer- 
dam is to be tested by being filled with water to the top 
of the hatchway in the expansion trunk or cofferdam. 
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(b) The tanks may be filled to the light load line 
when the vessel is in dry dock, and the remainder of the 
testing carried out afloat. The centre line bulkhead need 
not be tested independently. 


(c) Where extensive repairs have been effected to the 
shell plating, the tanks should be tested by being filled 
when the vessel is in dry dock. If that is not practicable, 
particulars of the method proposed to be adopted in testing 
the tanks are to be submitted for approval. 


(d) Where desired by the Owner, a system of examination 
and testing of the oil compartments may be adopted such 
that all the compartments are examined and tested every 
four years, and that the period which elapses between con- 
secutive examinations and testing of each compartment shall 
not exceed four years. 

In such cases the certificate of classification will be 
endorsed ‘Progressive Survey of Oil Tanks” and this 
notation will also be printed in the Register Book. 

The date of survey recorded in the Register Book will 
be the date on which the principal part of the requirements 
for Special Periodical Surveys is complied with. 


By order of the Committee, 


ANDREW SCOTT, 
Secretary. 
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REGULATIONS FOR THE APPLICATION OF ELECTRIC ARC 
WELDING TO SHIP CONSTRUCTION. 


GENERAL. 


Section 1. 1. Electrodes are to be approved by the 
Committee, and are to comply with the Regulations and 
Tests set forth in Section 4. 


2. For parts of a ship such as inner bottoms, lower 
decks, bulkheads, internal work in tanks, casings and deck- 
houses, and other parts of similar structural importance, the 
electrodes are to comply with the Regulations and Tests set 
forth in Section 4, clauses 1 to 6. 


3. When electric welding is proposed for parts of the 
structure which are of primary importance, the electrodes are 
also to be subjected to the additional tests set forth in 
Section 4, clause 7. 


4. When electric welding is applied to parts of the 
structure such as those referred to in clauses 2 and 38, the 
consent of the owners is to be obtained, and a suitable 
notation will be made in the Register Book. 


5. In the case of non-structural items only, as, for 
example, the attachment of various fittings to bulkheads, 
etc., the electrodes need not comply with the Regulations 
and Tests contained in Section 4, but the work is to be 
done to the satisfaction of the surveyor. 


WORKMANSHIP. 


Section 2. 1. The surveyors are to be satisfied that 
the operators are specially trained and are experienced and 
efficient in the use of the welding system proposed to be 
employed, and that an effective degree of supervision has 
been provided. 


2. The amperage of the current is to conform, as far as 
practicable, to that determined by the makers of the electrode 
and as used for the tests on which approval of the electrode 
was given. 


8. Before welding, the surfaces are to be fitted closely 
to each other and means provided for maintaining them in 
this position during the operation. Where the webs of 
girders are attached to plating by welding, a close fit is to be 
maintained. 


4. All surfaces to be welded are to be clean and free 
from rust and paint. Where successive runs of welding are 
employed, the surface of each layer is to be thoroughly 
cleaned and free from slag before the application of the next. 


5. As far as practicable, welding is to be done under 
cover, and is not to be proceeded with in exposed conditions 
during wet or frosty weather. 


6. The design is to be such that, so far as possible, the 
necessity for overhead welding is avoided, and the progressive 
execution of the work should be such as to reduce to a 
minimum stress due to distortion. 


DETAILS OF CONSTRUCTION. 
Section 3. 1. Details of the construction and of the 
welds, including particulars of the size and type of electrode 
proposed to be used, are to be submitted for approval. 


2. At butt welds the edges of the plates are to be veed 
to an angle of not less than 60 degrees, leaving a gap at the 
bottom of the vee. The breadth of the gap is not to be 
greater than } inch where the thickness of the plate is 4 inch 
or above, and +}, inch for plates of lesser thickness. 

3. The breadths of overlaps of butts and seams are to 
be sufficient to enable the plates to be brought together, but 
are not to be less than given in the following table, which 
also gives the thickness of the weld at the throat :— 


Thickness of Width of overlap. Throat 
plate. nches. thickness. 
Inches. Seam. Butt. Inches. 
“40 14 2 28 
“60 1} 2 “40 
80 2 24 “50 
1:00 24 3 60 


Intermediate values may be obtained by direct inter- 
polation, and for thicknesses below 40 inch the throat 
thickness is to be about 70 per cent. of the thickness of 
the plate. 

4. Frames, beams, bulkhead stiffeners and similar 
sectional material need not have faying flanges. Where 
necessary, compensation is to be provided so that the support 
to the plating shall be equivalent to the requirements of the 
Rules. 


Sections 1-3 
ARO WELDING 
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5. A “full weld” extends from the edge of a plate for 
a distance equal to the thickness of the plate to be attached, 
and the dimension of the weld at the throat is given in the 
above table. 


6. A “light closing weld” is a single run of light 
welding worked continuously along the edge of the plate. 


7. “Intermittent” welding consists of a series of short 
welds each 3 inches in length and having the same section as 
a full weld. These welds are to be arranged on alternate 
sides. Intermittent welds are to be spaced 24 times the 
length of the weld from centre to centre where the diameter 
of the rivets required by the Rules does not exceed } inch, 
or where the spacing of these rivets is less than 7 diameters. 
Where the Rule diameter of rivets exceeds 4 inch, or where 
the spacing is 7 diameters, the spacing of the welds may be 
3 times the length of the weld. At the extreme ends of 
stiffeners and girders the welds are to be opposite each other. 


8. The general character of welds is to be in aecordance 
with the following table :-— 
Inside Outside 
edge. edge. 


Overlap butts of shell plating, deck |  p Fr 


plating, and centre girder... veal 


Seams of shell plating and deck plating, 
and overlap butts and ange of inner L. F. 
bottom plating and of bulkhead plating 


Conneetion of frames to shell plating, re- 
verse frames to frame and floors, beams I 
to deck plating, floors and intercostals : 
in double bottoms, bulkhead stiffeners 


F.=full weld. L.=light weld. I.=intermittent weld. 


9, All bars required to be watertight are to have con- 
tinuous welding on both flanges with tack welding at heel 
of bar. 


10. Where considered necessary, or where additional 
riveting is required by the Rules, the Committee may require 
attachments to be increased beyond those specified above. 


REGULATIONS AND TESTS FOR ELECTRODES 
FOR WHICH THE APPROVAL OF THE 
COMMITTEE IS DESIRED. 


Section 4. 1. All test pieces must be prepared 
under ordinary working conditions in the shipyard, by the 
yard operators, using the yard plant. This must, be done 
in, the presence of a representative of the Society, and all 
tests must be carried out under his supervision. 


Section 4 
ARC WELDING 


2. The steel used in the preparation of the specimens is 
to be ship steel having a tensile strength of from 26 to 32 
tons per square inch. 


3. Tensile Tests.—T wo sets of tensile test pieces with 
butt joints are to be prepared, each set consisting of specimens 
of different thickness, viz., } inch, 4 inch, } inch and 1 inch, 
together with a corresponding series of unwelded pieces. 
Each test piece is to be 24 inches in length by 3 inches in 
breadth, the breadth to be reduced to 2 inches for a distance 
of 6 inches on each side of the centre. ‘The surfaces of the 
welded joints must be machined so that the thickness of the 
specimen in way of the weld is not greater than that of the 
plain plate. The mean tensile strength of the welded samples 
for each thickness must not be less than 90 per cent of that 
of the unwelded specimens. 


Two specimens of deposited material are to be prepared, 
and machined to the form of Standard Test Pieee B (see 
Section 2, clause 3 (a) of the Rules for the Quality and 
Testing of Materials). The sectional area of the test piece 
is not to be less than } square inch. The tensile breaking 
strength is not to be less than 25 tons per square inch. 


4. Shear Test.—T wo test pieces ave to be prepared in 
accordance with the following sketch, the centre plates being 
3 inches in breadth and the outer plates 2 inches in breadth. 
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The shear strength of the welds is not to be less than 
5°5 tons per linear inch. 


5. The Committee may require, ia any particular ease, 
such additional tests as may be considered necessary. 
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6. A chemical analysis of the metal of each type 
of electrode and of the deposited material of a weld 
made by the same electrode, together with specimens of 
the finished electrode, are to be supplied for purposes of 
record. The Committee should be notified of any alteration 
subsequently proposed to be made in the process of 
manufacture. 


7. Additional Tests for Electrodes proposed to be 
used for parts of Primary Structural Importance. 


Ductility.—The material deposited by the electrode and 
tested as described in clause 8 is to show an elongation of 
not less than 18 per cent. 


Bend Test.—A sample of the deposited material is to 
be capable of bending without fracture through an angle of 
120 degrees over a bar having a diameter of 2 inches, the 
sectional area of the test piece being not less than } square 
inch. 


71, Fencnurch Street, Lonpox, E.C.8. 
20th October, 1982. 


Impact Test.—T'wo specimens consisting of deposited 
metal, each not less than 130 mm. in length and machined 
to 10 mm. square in section, are to be submitted to impact 
test by the Izod method. Three notches, the first 28 mm. 
from one end and the others spaced 28 mm. apart, are to be 
arranged mutually at right angles, as shown below :— 


45*included angle, <- - 22mm: ee strikes here 


- (a 45° included 
Hb a pence alge 0am rps hiarate hn + 


Turee Norcu Test Piece. 


The depth of the notch is to be 2 mm., the included 
angle 45 degrees, and the radius at the root *25 mm. 


The average value for each specimen is to be not less 
than 20 foot-pounds. 


By order of the Committee, 
ANDREW SCOTT, 
Secretary. 
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RULES FOR THE CONSTRUCTION AND SURVEY OF 
ENGINES AND BOILERS OF STEAM VESSELS. 


Section 1. In vessels propelled by steam engines, 
the materials used in the construction of the machinery and 
boilers are to comply with the Rules for the Quality and 
Testing of Materials. The machinery and boilers are to 
be inspected throughout, the boilers tested by hydraulic 
pressure, and the machinery tested under steam by the 
Society’s Engineer-Surveyors, who will furnish a report to 
the Committee. If found satisfactory the Committee will 
thereupon grant a certificate, and insert in the Register 
Book the notification, “LMC” in red (ie. “LLoyD’s 
MAcuHINeRY CERTIFICATE”), indicating that the machinery 
and boilers are certified to be in good order and safe working 
condition. 


Section 2. 1. In steam vessels built under Special 
Survey, the Machinery and Boilers (including Press Boilers 
and similar apparatus for floating whale-oil factories) must 
also be constructed under Special Survey. 

2. In cases of machinery or new boilers being built 
under Special Survey, the distinguishing mark > will be 
noted in red, thus: “**LMO,” or “+/NE & B,” or “*kNB.” 

3. In order to facilitate this inspection, the plans of 
the machinery and boilers are to be examined, and from 
them the working pressure fixed. 

4, Any novelty in the construction of the machinery or 
boilers is to be reported to the Committee. 

5. The Surveyors are to examine the materials and 
workmanship from the commencement of the work until the 
final test of the machinery under steam; any defects, &c., 
to be pointed out as early as possible. 

6. The Surveyors may also, if desired, compare the 
work as it progresses with the requirements of the specifica- 
tion agreed upon by the parties concerned, and certify to the 
conditions thereof, as far as can be seen, being satisfactorily 
complied with. 

7. The machinery and boilers are to be securely fixed 
to the vessel to the satisfaction of the Surveyor. 


Section 8. 1. Feed Pumps.—All steam vessels are 
to be provided with at least two entirely separate means of 
supplying the main boilers with feed water, when working 
at full power. 

2. If the main feed supply is from pumps worked 
from the main engines, then with engines above 70NP, 
there are to be two main feed pumps, so arranged that either 
can be shut off and overhauled while the other is at work. 

H 


Each pump is to be capable of performing the whole work 
required. 

3. Inengines of 70NEP and under, and also in all engines 
of steam tugs and tenders, one main feed pump worked 
from the main engines will be approved, provided the 
auxiliary feed pump required by clause 5 is fitted. 

4. The main feed pumps may be worked by independent 
engines provided they are fitted with automatic regulators 
for controlling their speed. If only one such pump is fitted 
for the main feed the auxiliary feed pump required by clause 5 
is also to be fitted with an automatic speed regulator. 

5. A power pump is to be provided as an auxiliary feed 
supply, capable of performing the whole work required of 
feeding the boilers at full power. This pump is to be fitted 
with suctions to the hotwell and to the sea. This pump may 
be also used for general purposes, but in this case the suction 
pipes to the hotwell and sea are to be entirely distinct 
from those to the bilges. 


Section 4. 1. Bilge and General Service Pumps.— 
The engines are to be fitted with two bilge pumps so 
arranged that one can be overhauled whilst the other is at 
work, 

2. In engines of 70NHP and under and also in engines 
of steam tugs and tenders, one bilge pump worked from 
the main engine will be sufficient, provided the power 
pump required by clause 4 is fitted. 

3. In lieu of bilge pumps worked from the main 
engines, a separate power pump may be fitted additional to 
that required by clause 4. 

4. A power pump is to be provided connected to the 
main bilge system as required in clause 5. 

5. (a) Each power bilge pump is to be arranged to 
draw water from any hold or machinery compartment of the 
vessel, except where manual pumps only are permissible. 

(b) Each independent power pump is to be capable of 
giving a speed of water through the pipes of the largest 
diameter: required by the formula in Section 34, clause 9, 
of the Rules for Steel Vessels, of not less than 400 feet 
per minute, under ordinary working conditions. 

(c) At least one of the power pumps (clauses 3, 4) is 
to be fitted with a direct suction to the engine room, which 
can be used while the other bilge pumps are being used on 
other parts of the vessel (see Section 34, clause 3, para- 


graph (e) ). 
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ENGINES AND BOILERS 


98 LLOYD’S REGISTER OF SHIPPING. 


This suction is to be led direct to the suction valve 
chest of the pump. 


(d) The bilge suctions in machinery spaces are to 
be led from easily accessible mud-boxes placed, where 
practicable, above the level of the working floor, with straight 
tail pipes to the bilges, and having covers secured in such a 
manner as to permit of them being expeditiously opened and 
closed. The suction ends in hold spaces are to be enclosed 
in strum-boxes having perforations not more than 3 inch in 
diameter whose combined area is not less than twice that of 
the suction pipe, and the boxes are to be so constructed that 
they can be cleared without breaking any joint of the 
suction pipe. Suction pipes in tunnel wells are to have 
similar strum-boxes. 


6. The main water circulating pumps are to be fitted 
with direct bilge suction connections, provided with non- 
return valves, to the lowest level in the machinery space and 
of a diameter at least two thirds that of the sea inlet. 


7. One of the power pumpsreferred toin clauses 3 and 4 
is to be fitted to draw from the sea and to deliver water on 
deck, and the arrangements are to be such that (except in 
the case of trawlers, tugs, yachts, and other small vessels) 
the water service can be used at both ends of the vessel at 
the same time. 


8. Two independent means are to be provided for 
circulating water through the main condenser. 


Section 5. Twin Screw Vessels.—In vessels fitted 
with twin screw engines, the main feed pumps and the main 
engine bilge pumps may be fitted, one of each on each 
engine, provided they are so connected that each feed 
pump can deal with the water from both hotwells, and that 
each bilge pump can draw from all parts of the vessel. 


Section 6. 1. Pipes, General.— All discharge pipes 
are to be fitted with discharge valves, which are to be 
secured to the plating of the vessel in accessible positions. 

2. Pipes which pass through coal bunkers are to be 
protected efficiently. 

8. Lead pipes are neither to be used within coal bunkers 
nor are they to be attached to bunker bulkheads. 


Section 7. 1. Steam Pipes.—In all steam pipes 
provision is to be made for expansion and contraction to 
take place without unduly straining the pipes. Where the 
provision for expansion is by means of bends in the pipes it 
is recommended that the various lengths of pipes should be 
made short of the designed lengths by amounts equal to 
half the calculated expansion at the temperature of the steam. 


Sections 5-10 
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2. Drainage of Steam Pipes.—Suitable provision 
is to be made for draining all steam pipes. The number 
and position of the drain cocks or valves are to be such that 
water may be efficiently drained from any portion of the 
steam pipes or valve chests, and arrangements are to be 
made for ready access to the drain cocks or valves. 


3. For the thicknesses and tests of copper, iron, or 
steel steam and other pipes (see Section 18). 


4. Pipes conveying steam should not be led through 
spaces which may be used for cargo, except with the approval 
of the Committee. If these pipes are led through shaft 
tunnels or duct keels, they should be efficiently secured and 
insulated. 


Section 8. Steam Turbine Engines.—In single 
screw vessels fitted with steam turbine engines the arrange- 
ments are to be such that steam can be led direct to the 
L.P. Turbine and either the H.P. or I.P. Turbine can ex- 
haust direct to the condenser. Two turbines are to be 
fitted with astern wheels. 


Section 9. Forced Lubrication.—In all vessels 
fitted with steam engines above 70 NIP in which the 
lubricating oil is circulated under pressure, a spare oil pump 
is to be supplied with all connections ready for immediate 
use, and two independent means are to be arranged for 
circulating water through the oil cooler. 


COCKS, PIPES, SEA CONNECTIONS AND PUMPING 
ARRANGEMENTS. 
(See also Section 34 of the Rules for Steel Vessels.) 

Section 10. 1. All sea cocks and valves required to 
be fitted on the plating of the vessel are to be fixed in 
easily accessible places above the level of the stokehold and 
engine room platforms, or are to be fitted on strong iron 
or steel stands of a height sufficient to lift them up to the 
level of these platforms. 

2. The bolts securing all cocks or sea connections to 
the plating of the vessel are to be tapped into the plating of 
the vessel or fitted with countersunk heads. 

3. The blow-off cocks on the plating of the vessel are 
to be fitted with spigots passing through the plating, and a 
brass or gun-metal ring on the outside. The cocks are to be 
so constructed that the key or spanner can only be taken off 
when the cock is shut. (See Section 19, clause 3.) 

4, (a) The arrangement of pumps, valves and their 
connections are to be such as to prevent the possibility of 
water passing from the sea or from water tanks into the 
cargo or machinery spaces, or from one compartment to 
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another. To effect this requirement, the bilge connection 
to any pump having also a suction from the sea should be 
made either by means of a non-return valve or a cock which 
cannot be open at the same time to the sea, or to water 
tanks and to the bilges. Valves in all bilge distribution 
boxes are to be of the non-return type. 


(b) Cocks and valves connecting all bilge suction pipes 
are to be fixed in accessible places above the stokehold and 
engine room platforms. 


(c) All pipes from the pumps which are required for 
draining cargo or machinery spaces are to be entirely distinct 
from pipes which may be used for filling or emptying spaces 
where water is carried. 


RULES FOR SHAFTS. 
Section 11. 1. General.—(a) All shafts are to be 
turned all over and are to be examined when rough turned 
and when finished. 


(d) Gauges of an approved description for testing the 
truth of the crank shafts of Reciprocating Engines are to 
be supplied with all new engines, and adjusted in the 
presence of the Surveyor. Where Steam Turbine Engines 
are fitted, gauges for testing the truth of the rotor, pinion 
and gear wheel shafts are to be supplied, and adjusted in the 
presence of the Surveyor. 


2. Materials for Shafts.—(a) Shafts may be forged 
from ingot steel, wrought iron bars piled, or scrap wrought 
iron, and they may be wrought by hammer, press or, where 
in straight lengths, by rolling mill. 


(6) Mild steel scrap may be used for intermediate shafts 
but not for crank, thrust, tube or screw shafts. 


(c) If scrap is used it must be of uniform quality and 
be thoroughly cleansed. A mixture of iron and steel scrap 
is not permitted in any case. 


(d) Where ingot steel is used for shafts it is to comply 
generally with the requirements of Section 10 of the Rules 
for the Quality and Testing of Materials. 


(e) Where ingot steel shafts are made by rolling and 
the couplings are formed from the shafts by upsetting, the 
test pieces may be cut from the outer edges of the couplings. 


3. Materials for Couplings.—(@) Couplings of 
wrought iron shafts may be welded to the body of the 
shaft, but those of ingot steel shafts are to be forged from 
the solid or by upsetting the ends by hydraulic pressure. 

ie 


(6) Couplings, where separate from the shaft, may be 
forged from ingot steel, wrought iron, or mild steel scrap ; 
or they may be steel castings. 

4. Materials for Crank Shaft Webs.—(a) Webs of 
built crank shafts may be forged or rolled from ingot steel, 
wrought iron, or mild steel scrap; or they may be steel 
castings. 

(6) The material of cast steel webs is to be such that 
the tensile strength does not exceed 32 tons per square 
inch, and in no case is the sum of the tensile breaking 
strength in tons per square inch and the percentage of 
elongation, measured on a standard test piece, to be less 
than 50. 

Section 12. 1. Dimensions of Shafts. — The 
dimensions of the shafts of steam engines are not to be less 
than those given by the following formule :— 

2. Steam Reciprocating Engines—The diameter 
of the intermediate shafts is not to be less than that given 
by the following formula :— 

Diameter of intermediate shaft, in inches= 

ep Di x S x WP 
C(t + 2) 
where [ED is the diameter in inches of the low pressure 
cylinder or the equivalent diameter where 
two or more low pressure cylinders are fitted, 


S isthe stroke of the piston in inches, 


WP. is the working pressure in the boiler in lbs. 
per square inch, 
r is the ratio of the areas of the low pressure 
cylinder or cylinders to that of the high 
pressure cylinder or cylinders, 


C is a coefficient given in the following Table :— 


COMPOUND, TRIPLE, VALUES OF “C” 
OR QUADRUPLE 

EXPANSION Ocean Going and | Vessels trading on 
RECIPROCATING Home Trade Estuaries, Rivers, 
ENGINES. Vessels. Lochs and Lakes. 

2 cranks at 90° ... 1900 2100 

2 cranks at 180° ... 1350 1500 

3 cranks at 120° ... 2150 2400 

4 cranks balanced .. 2150 2400 

4 cranks at 90° ... 2100 2300 


© 3. Crank Shafts—The diameter of the crank shafts is 
not to be less than 1°05 times that required for the inter- 
mediate shaft. 
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4, Crank Webs of Built Shafts.—(a) The dimensions 
of the crank webs of built shafts are not to be less than 
those given by the following formule :— 


h = ‘625 x d 


een aes 
i h 


where h is the thickness of the web, measured parallel to 
the axis, in inches, 
t is the thickness of metal around the eyeholes 
measured radially, in inches, 
d is the diameter required for the crank shaft in 
inches. 


(b) Crank webs are to be securely shrunk on the body 
pieces and crank pins, or to be forced on by hydraulic 
pressure. One or two keys or cylindrical dowels are to be 
fitted at the junction of the body pieces and webs. 


On the application of Owners, the Committee will be 
prepared to give consideration to the circumstances of any 
special case. 


5. Thrust Shafts——The diameter at the collars of 
thrust shafts transmitting torque is not to be less than 1°05 
times that required for the intermediate shaft. Thrust 
shafts may be tapered down outside the collars to the 
diameter required for the intermediate shaft. 


6. Tube Shafts (Shafts passing through stern tubes 
but not carrying the screw propellers)—The diameter of 
the tube shaft is not to be less than 1°05 times that 
required for the intermediate shaft, and any part of the 
shaft within the tube which may be exposed to sea water 
is not to be less than 1°075 times that required for the 
intermediate shaft. 


7. Screw Shafts (Shafts carrying the screw pro- 
pellers).—(@) The diameter of the screw shaft is not to be 
less than that given by the following formula :— 


Diameter of screw shaft, in inches = d +E 


where d is the diameter required for the intermediate 
shafts, in inches. 
P is the diameter of the propeller, in inches. 
C=144 when the shaft is fitted with a continuous 
liner, or 
C=100 when the shaft is not fitted with a 
continuous liner. 


()) Screw shafts which run in stern tubes may have the 


end forward of the stern gland tapered down to a diameter, 
at the coupling flange, of 1°05 times d. 
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8. Bronze Liners on Shafts—(a) The thickness of 
liners fitted on screw shafts or on tube shafts, in way of the 
bushes, is not to be less than that given by the following 
formula :--: 

32 
where t is the thickness of the liner, in inches. 
dis the diameter required for the screw or tube 
shaft under the liner, in inches. 

(b) The thickness of a continuous liner between the 
bushes is not to be less than } t. 

(c) Continuous liners should be cast in one piece or, if 
made of two or more lengths, the junctions of the separate 
pieces are to be made by fusion through the whole thickness 
of the liner. 

(d) Liners are to be carefully shrunk on, or forced on 
to the shafts by hydraulic pressure. Pins are not to be 
used to secure the liners. 

(ce) If the liner does not fit tightly between the 
bearings in the stern tube, the space between the shaft and 
the liner is to be charged or forced with a plastic material 
insoluble in water and non-corrosive. 


t 


(f) Effective means are to be provided for preventing 
water from having access to the shaft at the part between 
the after end of the liner and the propeller boss. 


9. Stern bush.—The length of the bearing in the 
stern bush next to and supporting the propeller is not to be 
less than four times the diameter required for the screw 
shaft under the liner. 


10. Couplings.—(a) The diameter of the coupling 
bolts at the joining faces of the couplings is not to be less 
than that given by the following formula :— 


Diameter of coupling bolts, in inches = 


— 
35 xnxt 


where d is the diameter required for the intermediate 
shafts, in inches, 
n is the number of bolts in the coupling, 
r is the radius of the pitch circle of the bolts, in 
inches. 

(6) The thickness of the coupling flanges at the pitch 
circle of the bolt holes is not to be less than the diameter of 
the coupling bolts at the face of the coupling. The thickness 
of the screw shaft coupling flange is not to be less than 0°25 
of the diameter required for the intermediate shaft. 

(c) The radius of curvature at the fillet where the 
flange starts from the shaft should not be less than *125 
the diameter of the shaft adjacent to the flange. 
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(d@) Where couplings are separate from the shafts 
provision is to be made to resist the astern pull. 


11. Steam Turbine Engines and Electric Propelling 
Motors.—The diameter of the intermediate shafts is not to 
be less than that given by the following formula :— 


Diameter of intermediate shaft, in inches = 


al) ae 
aX F 


where SEP is the maximum designed shaft horse power, 
R is the number of revolutions per minute at 
that power. 
F = 64 for ocean going and home trade vessels. 
F = 58 for vessels trading on estuaries, rivers, 
lochs and lakes. 


12. Wheel Shafts of Geared Steam Turbine 
Engines.—(a) Where there are two pinions geared into 
the wheel, opposite, or nearly opposite, to one another, the 
diameter of the wheel shaft is not to be less than 1°05 times 
that required for the intermediate shaft. 

(b) Where there is only one pinion geared into the 
wheel, or where there are two pinions which are set to 
subtend an angle at the centre of the shaft of less than 120°, 
the diameter of the shaft at the wheel and the adjacent 
journals is not to be less than 1°1 times that required for 
the intermediate shaft. Abaft the journals the shaft may be 
tapered to 1:05 times the diameter required for the inter- 
mediate shaft. 


13. Steam Reciprocating Engines combined with 
Exhaust Steam Turbines. 


Where steam reciprocating engines are combined with 
exhaust steam turbines, either by means of mechanical gearing 
or by electric generators and motors, the diameter of the 
intermediate shafting is not to be less than that given by 
the following formula, viz. :— 


a ee a/ SP x 64 
R 
where d = diameter of intermediate shaft in inches. 
SEP = 0°9 indicated horse power, of the recipro- 
cating engines when working with the 
turbine + °95 shaft horse power of the 
exhaust turbine at the turbine shaft. 
R= Revolutions per minute of the main 
propelling shafting. 


In no case is tiie diameter of the intermediate shafting 
to be less than that required by the Rules for ordinary 
reciprocating engines when working without a turbine. 


14. For dimensions of thrust, tube, and screw shafts, 
shaft liners, stern bush, shaft couplings and coupling bolts 
see clauses 5 to 10. 


STEAM AND OTHER PIPES. 


Section 13. 1. Pipes made from the electro depo- 
sition of copper on a mandril are not to be used for steam, 
feed delivery, blow-off or scum. 


2. All copper steam, feed, blow-off and scum pipes are to 
be properly annealed before fixing in place. 


3. All copper pipes used for steam, feed, blow off 
and scum purposes subject to a pressure over 75 Ibs. per 
square inch are to be solid drawn. 


4, Steam pipes intended for a working pressure over 
180 lbs. per square inch are not to be of copper when the 
internal diameter exceeds 5 inches. Copper pipes are not 
to be used for superheated steam. 


5. All copper steam pipes on completion and prior to 
being fitted in place are to be subjected to an hydraulic test 
of at least twice the working pressure to which they will 
be subjected. 


6. All copper feed delivery pipes are to be hydraulically 
tested to at least 2} times the working pressure of the 
boilers. 


7. The working pressure to be allowed on copper pipes 
is to be determined by the following formula :— 


i @ => §) 95 
WP=—5 
Where YW P is the working pressure in lbs. per square 
inch, 


D is the internal diameter in inches, 
t is the thickness in 100ths of an inch, 
F for solid drawn steam pipes = 60, 

for solid drawn feed pipes = 48, 

for brazed steam pipes = 45, 

for brazed feed pipes = 36. 

8. Where copper pipes are bent they are to be made 
thicker than required by clause 7 to provide for the thinning 
at the bend. In no case is the radius of curvature at 
the centre line of the pipe to be less than twice the external 
diameter of the pipe. 

9. Steam and other pipes may be made of wrought 
iron or of wrought steel. 

10. The process of welding the seams of iron or steel 
pipes is to be such that it is done by hammering or rolling 
the joint. 
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11. On completion of any work on iron or steel steam 
pipes which involves heating whether for welding the joint, 
welding on flanges, bending the pipe or for any other 
purposes the pipes are to be carefully annealed. 


12. Where steam and other pipes are made of steel, the 
material is to comply with the requirements of Section 15 
of the Rules for Quality and Testing of Materials. 


13. Feed pipes if made of steel are to be solid drawn, 
cold finished. 


14. All iron or steel steam pipes prior to being fitted in 
place are to be subjected to an hydraulic test of at least three 
times the working pressure to which they will be subjected. 


15. All iron or steel feed delivery pipes are to be 
hydraulically tested to at least four times the working 
pressure of the boilers. 


16. The working pressure to be allowed upon iron or 
steel steam and feed pipes is to be determined from the 
following formule :— 


a. For solid drawn cold finished steel steam pipes, 
= ft = 10), 199 
WP D 


b, For solid drawn hot finished steel steam pipes, 


c. For lap-welded steam pipes of iron or steel 
whether with or without covering straps 


WP =-£5™ x 90 
d. For feed delivery pipes, 
WP = oS x 100 


Where WP is the working pressure in lbs. per square 
inch to which the steam pipes will be 
subjected, and in the case of feed delivery 
pipes is the boiler pressure, 

D is the internal diameter of the pipes in 
inches ; 
t is the thickness in 100ths of an inch. 


CYLINDRICAL BOILERS. 


Section 14. 1. General.—In the design and con- 
struction of Marine Boilers the following conditions are to 
be observed :— 

2, Shell plates subject to a direct tensile stress may be 
welded in cases where the weld is covered by a riveted butt 
strap or straps. 
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Proposals to omit butt straps may be considered, 
provided full details are submitted before the work is 
commenced. 

3. All steel plates which are welded, dished, flanged, or 
locally heated are to be afterwards efficiently annealed. 

4, Butt straps are to be cut from plates and not from 
rolled strips. 

5. All rivet holes are to be drilled, and as far as possible 
they are to be drilled in place, After drilling the plates the 
burrs are to be removed and the faying surfaces of the 
plates cleaned, and the sharp outer edges of holes removed also. 

6. Steel stays are not to be welded. If plus threads are 
desired, the ends of the stay bars may be upset or the bars 
may be drawn down in the central portions from bars 
originally of the size of the ends. In either of these two 
cages the bars are to be subsequently annealed throughout. 
In double ended boilers the through longitudinal stays 
are to be supported at or near the middle of their length. 

7. Screw stays of combustion chambers where fitted 
with nuts are to be, as far as possible, normal to the 
chamber plates. Where this is not possible they are to be 
fitted with taper washers to provide a fair bed for the nuts. 

8. Nuts to screw stays in combustion chambers are to 
be not less than 3 inch thick for stays up to 14 inches 
diameter over threads, 4 inch thick for 18 and 1} inch 
stays, 1 inch thick for 14 and 2 inch stays, and 14 inches 
thick for stays over 2 inches in diameter. The nuts are to 
be made of solid mild steel or of iron which is to be 
without weld. The nuts for longitudinal stays are to be to 
the British standards appropriate to the diameters of the 
stays, the outside nuts having the thickness therein provided 
for ordinary nuts, and the inside nuts having the thickness 
provided for lock nuts. 

9. All longitudinal stays and screw stays should have 
threads in accordance with British standard specification, 
and true to pitch, viz. :— 

Screw stays 1} inches in diameter and upwards should 
have 9 threads per inch, and all stays 2 inches in diameter 
and above passing through plates, and secured by nuts on 
each side of the plate, should have not more than 6 threads 
per inch. 

It is desirable for the threads of all screw stays to 
be turned off between the parts fitting into the plates. It 
is also desirable that the outer ends of screw stays should 
have a hole 43; inch diameter drilled axially to a distance 
4 inch beyond the inner face of shell and end plates. 

10. Where jointed longitudinal stays are fitted between 
the front and back tube plates it is desirable that they 
should be fitted with pins having an effective sectional area 
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25 per cent in excess of that of the stay. The pins may 
be slack in the holes, the total slackness being not more 
than ,!, inch. The pins are to be as close as possible to the 
shoulder of the eye forging. The shoulder of the forging 
is to have a diameter not less than 1 inch greater than 
the diameter of the hole. 


Section 15. 1. Dampers and Bafiles.—Boilers, 
whether main or auxiliary, in which fuel oil only is used 
are not to be fitted with a damper, or other possible means 
of obstruction to draught, in the uptake or funnel. 

If the boilers are to use coal and oil fuel alternately, 
the uptake or funnel dampers, if fitted, must be provided 
with a suitable device whereby they may be securely 
locked in the fully open position. 


2. The end plates in the steam space in way of up- 
takes are to be shielded from contact with the heated gases. 


Section 16. 1. Access Arrangements.—(a) Man- 
holes in cylindrical shells are to have their shorter axes 
arranged longitudinally. Where the cylindrical shell is cut 
for a manhole, compensation is to be provided and is to be 
such that the strength in way of the hole is not less than 
that required for the longitudinal joint. 

(b) Where a flat plate is flanged to stiffen it at a 
manhole or sight hole, to permit the same working pressure 
as would be allowed upon an unpierced plate the depth of 
the flange measured in inches from the outer surface is 


to be at least equal to a/ ees 


where t is the thickness of the plate in inches and w is 
the minor axis of the hole in inches. 

2. The doors to manholes, mudholes, and sight holes 
are to be built up or pressed to shape and annealed, or 
made from one thickness of plate with a machined recess 
for the jointing material. Their spigot part or the recess 
is not to have a greater clearance than yy inch all round, 7.¢., 
the axes are not to be less than } inch smaller than the holes 
in which they are fitted. 

8. The studs for securing all doors are to be screwed 
through the plate, and they are to be fitted with nuts on 
the inside or bolts may be used screwed through the plate 
with the heads inside. 

4. All boilers are to be provided, where possible, with 
means for ingress to permit of examination and cleaning of 
the inner surfaces of plates and tubes exposed to flame. 
Where the boilers are too small to permit of this there are 
to be sight holes and mudholes sufficiently large and 
numerous to permit of the inside being satisfactorily cleaned. 


5. Where the cross tubes of vertical boilers are large 
there is to be a sight hole in the shell opposite to one end 
of each tube sufficiently large to permit the tube to be 
examined and cleaned. These sight holes are to be in 
positions accessible for that purpose. 


Section 1'7. Hydraulic Tests.—In all new boilers 
working at pressures up to 100 Ibs. per square inch the 
hydraulic test is to be twice the working pressure. For 
boilers working at pressures greater than 100 Ibs. per 
square inch the hydraulic test pressure is to be 14 times 
the working pressure plus 50 Ibs. per square inch, 


Section 18. 1. Water Gauges and Test Cocks.— 
Every boiler is to be fitted with at least two independent 
means of indicating the water level in it, and have marked 
on it in a contiguous position, easily seen, the level of the 
highest part of the combustion chamber. One of these 
means is to be a glass gauge or an equivalent. The other 
may be a set of test cocks. 

(In the case of boilers of tugs, tenders, coasting and 
other small vessels engaged on short voyages, and in that 
of vertical boilers the marking of the level of the highest 
part of the combustion chamber may be omitted.) 


2. Test cocks, where practicable, are to be fitted direct 
on the boiler shell. A set is to consist of at least three cocks 
except in boilers 7 feet 6 inches in diameter and under when 
there may be two. For vertical boilers above 7 feet high 
the set of test cocks is to consist of at least three. 


3. All single-ended boilers, 16 feet mean diameter or 
over, are to be fitted with a glass water gauge on each side. 
Single-ended boilers under 16 feet in diameter are to be fitted 
with one glass water gauge and one set of test cocks, or the 
equivalent of the latter. 

4, All double-ended boilers are to be fitted with a glass 
water gauge at, or near, each end on opposite sides and a set 
of test cocks at each end, or the equivalent of the latter. 


5. The cocks of all water gauges are to be accessible from 
positions free from danger in the event of the glass breaking. 

6. If the water gauges are not fitted directly to the shell 
of the boiler but to stand pillars or columns, it is desirable 
that these pillars or columns should be bolted directly to the 
shell of the boiler. If they are connected to the boiler by 
means of pipes the pipes are to be fitted with terminal 
cocks, not valves, secured direct to the boiler shell. For 
boilers exceeding 10 feet in diameter the pillars are not to be 
less than 2} inches and the connecting pipes not less than 
14 inches internal diameter. For boilers exceeding 7 feet 
6 inches but not exceeding 10 feet in diameter the pillars 
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are not to be less than 2 inches and the pipes not less than 
1} inches internal diameter, and for boilers 7 feet 6 inches 
in diameter and under the pillars are not to be less than 
14 inches and the pipes not less than 1 inch internal diameter. 
The upper ends of the connecting pipes are to be arranged so 
that there is no pocket or bend where an accumulation of 
water from the condensation of the steam can lodge. They 
should not pass through the uptake if they can be otherwise 
arranged. If, however, this condition cannot be complied 
with, they may pass through it by means of a passage at 
least 2 inches clear of the pipe all round, open for ventilation. 


7. A Salinometer Cock or Valve is to be fitted direct 
to each boiler in a convenient position. It must not be on 
the water gauge stand-pipe. 


8. Pressure Gauges.—Hach boiler is to be provided 
with a separate steam pressure gauge. Double-ended boilers 
are to be provided with a pressure gauge at each end. The 
gauges are to be placed where they are easily seen. 


9. Feed Checks.—Each boiler is to be fitted with at 
least two independent means of feed, each with its own 
check valye. In auxiliary or winch boilers one of the means 
of feed may be an injector. 


Section 19. 1. Blow-off and Scum Valves.—Each 
boiler is to be fitted with a blow-off valve secured direct to 
the shell. The valve and its connections to the sea need 
not be more than 14 inches in diameter, and may be 
generally about 45 inch in diameter for each foot in 
diameter of the boiler. It is, however, to be not less than 
# inch in diameter. Vertical boilers are to be fitted with a 
blow-off cock or valve. 


2. Blow-off valves and scum valves (where these latter 
are fitted) of two or more boilers may be connected to one 
common discharge, but where thus arranged there are to be 
screw-down non-return valves fitted for each boiler to 
prevent the possibility of the contents of one boiler passing 
to another. 

3. The blow-off cock or valve on the ship’s side is to 
be fitted above the level of the stokehold plates, in an 
accessible position, and is to be arranged so that it can be 
readily seen whether it is open or shut, The cock handle 
is not to be capable of being removed unless the cock is shut, 
and if a valve is fitted the wheel is to be fixed to the spindle. 
The cock or valve is to be fitted with a spigot passing 
through the plating and a brass or gun-metal ring on the 
outside. 


Section 20. Stop Valves.—One main stop valve is 
to be fitted to each boiler secured direct to the shell. There 
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are to be as few auxiliary stop valves as possible so as to 
avoid piercing the boiler shell more than is absolutely 
necessary. ‘I'he arrangement, however, is to be such that 
where more than one boiler is fitted it is possible to supply 
the steam whistle, the steam steering gear, and the electric 
light machinery from at least two boilers. 


Section 21. 1. Safety Valves.—At least two safety 
valves are to be fitted to each boiler. They are to be 
arranged so that the springs and valves are cased in, that 
the valves cannot be overloaded when steam is up, that they 
can be lifted by easing gear, and turned round on their 
seats by hand, and in case of fracture of springs they cannot 
lift out of their seats. Easing gear is to be arranged to 
lift all the safety valves on a boiler together, and is to be 
workable from some accessible place, free from steam 
danger. 


2. Vertical boilers having 100 square feet, or more, 
of total heating surface are to be fitted with two safety 
valves each not less than 1°5 inches diameter ; those having 
less than 100 square feet may have one valve not less than 
2 inches diameter. 


3. All the safety valves of each boiler may be fitted 
in one chest, which is to be separate from any other valve 
chest and is to be connected direct to the boiler by a 
strong and stiff neck, the passage through which is to be 
of not less cross-sectional area than one-half the aggregate 
area of the safety valves in the chest. Each safety valve 
chest is to be provided with a means by which it can be 
drained ; the drain pipe is to be led to the bilge or to a 
tank, clear of the boiler. 


4. (a) The minimum aggregate area of the safety valves 
of the ordinary type for saturated steam fitted to each boiler, 
whether coal fired or oil fired, and whether working under 
natural, forced or induced draught, is to be found by the 
following formula :— 


Aggregate area of safety ?" 
valves in square inches { ~ ( 


where T.H.S. is the total external surface in square feet 
of the tubes and other parts of the 
boiler exposed to heat, so as to cause 
evaporation. 
p is the working pressure in lb. per square 
inch. 


E is the estimated evaporation in lb. per 
square foot of heating surface (‘T.H.S8.) 
per hour with a minimum value of 6. 
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(b) For superheated steam, the aggregate area of the 
safety valves is to be found by the following formula :— 


i 
A= Ax (1+ 2555) 


where A, is the aggregate area of the safety valves for 
superheated steam, in square inches. 


A is the aggregate area of the safety valves found 
by the formula in paragraph (a). 


T is the degree of superheat, in degrees Fahr. 


(c) An approved type of safety valve of equally good 
and reliable design may be fitted in lieu of those described in 
the Rules. 

5. The waste-steam pipe and the passages leading to 
it are to have a cross-sectional area not less than 1°1 times 
the combined areas of the safety valves as given by the 
above formula. 


6. All safety valves are to be set to the required 
pressure under steam. During a test of 15 minutes with 
the stop valves closed and under full firing conditions the 
accumulation of pressure is not to exceed 10 per cent of 
the loaded pressure. During this test no more feed-water 


should be supplied than is necessary to maintain a 


safe-working water level. 


Section 22. 1. Boiler Mountings.—All boiler 
mounting valves over 14 inches diameter, are to be fitted 
with outside screws, and the covers are to be secured by 
bolts or studs. All valves are to be arranged to be shut 
with a right-hand motion of the wheels. 


2. All cocks and valves connected to the boiler are to 
be such that it is seen without difficulty whether they are 
open or shut. Where boiler mountings are secured by studs, 
the studs are to have a full thread holding in the plate for a 
length of at least one diameter. If the stud hole penetrates 
the whole thickness of the plate the stud is to be screwed 
right through the plate and is to be fitted with a nut inside 
the boiler. Where bolts are used for securing mountings 
they are to be screwed right through the plate with their 
heads inside the boiler. 


3. Where a superheater is fitted which can be shut off 
from the boiler it is to be provided with a separate safety 
valve fitted with easing gear. The valve as regards con- 
struction is to comply with the regulations for ordinary 
safety valves but the easing gear may be fitted to be 
workable from the stokehold only. The superheater is also 
to be fitted with a drain cock or valve to free it from water 
when necessary. 


4, All stop and safety valve chests and steam-pipe 
fittings where subjected to saturated steam only may be made 
of cast iron, but such valve chests and steam-pipe fittings 
where subjected to steam of a temperature above 425° F. 
are to be of cast steel or other approved material. 


RULES FOR DETERMINING THE WORKING 
PRESSURE TO BE ALLOWED IN NEW BOILERS. 
CYLINDRICAL SHELLS. 

Section 28. 1. For the cylindrical shells of steel 
marine boilers the maximum working pressure (which is 
designated by WP and is in lbs. per square inch) to be 
allowed is to be calculated from the following formule: :— 


Where the thickness of the shell plates does not exceed 
13 Ware ay! Bresyehy 
v= x x 

riniehetegiedah lacie - ni 

Where the thickness of the shell plates exceeds 1] 

inches, and the longitudinal seams are 
made with double butt straps. 

wep xorg 
pile ig 5 D 

In the above formule 

t is the thickness of the shell plates in 32nds of 
an inch, 

S is the minimum tensile strength of the steel 
shell plates in tons per square inch, 

J is the percentage of strength of the longitu- 
dinal seams calculated by the methods 
described hereafter, 

C is a coefficient, which is 2°75 where the 
longitudinal seams are made with double 
butt straps, 2°83 where the longitudinal 
seams are made with lap joints and are 
treble riveted, 2°9 where they are made with 
lap joints and are double riveted and 3°3 
where they are made with lap joints and are 
single riveted. 

D is the inside diameter of the outer strake of 
plating of the cylindrical shell measured in 
inches, 

2. The percentage of strength of a riveted joint (J) is 
found from the following formule (i), (ii), (ili): (i) and 
(ii) are applicable to any type of joint, (iii) is applicable 
only to that type of joint in which the number of rivets in 
the inner rows is double that in the outer row. The lowest 
value given by the application of these formulz is to be 
taken as the percentage of strength of the joint. 
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(i) Percentage of strength of plate at ; _ 100 (p— d) 
joint as compared with solid plate Pp 
(ii) Percentage of strength of rivets as compared with 
solid plate 
_100(S; x a x n x C) 
ee SX 
(iii) Percentage of combined strength of the plate at the 
inner row of rivet holes and of the rivets in the outer row 
—100(p—2d) , 100(S, x a x C) 
Pp S xpxT 


where p = pitch of rivets at outer rows in inches, 


d = diameter of rivet holes in inches, 
a = sectional area of one rivet in square inches, 
n = number of rivets which are fitted in the 
pitch p, 
T = thickness of plate in inches, 


C = 1-0 for rivets in single shear as in lap joints, 

C = 1875 for rivets in double shear as in double 
butt-strapped joints, 

S, = minimum tensile strength of plates in tons 
per square inch, 

S.= shearing strength of rivets, which is taken 
generally to be 23 tons per square inch, 
and may be 85 per cent of the minimum 
tensile strength of the rivet bars. 

3. Where the longitudinal seams are fitted with double 
butt-strapped joints, the outer butt strap is to be at 
least 0°625 of the strength of the plate, and is to be of 
sufficient thickness to permit of efficient caulking of its 
outer edges. The inner butt strap is to be sy inch 
thicker than this. 

In cages where the number of rivets in the inner rows 
is double the number in the outer row, this will require the 
thickness of the outer strap to be 

5x (p-—d 
ar peny* 
and that of the inner strap to be at least 
t= 5 x ( d) 
“8 x (p — 2d) 

4. In all cases the clear space between a rivet hole and 
the edge of a plate is not to be less than the diameter of 
the rivet hole, i.e., the centre of the rivet hole is to be at 
least 1} diameters distant from the edge of the plate. 

In joints whether lapped or fitted with butt straps, 
in which there are more than one row of rivets and in 
which there is an equal number of rivets in each row, the 
distance between the rows of rivets is not to be less than 
0°33 p + 0°67 d with zigzag riveting, or 2 d with chain 
riveting. 


x T+ sy inch. 
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In joints in which the number of rivets in the outer 
rows is one-half of the number in each of the inner rows, 
and in which the inner rows are chain riveted, the distance 
between outer rows and the next rows is not to be less 
than 0°33 p + 0°67 d or 2d, whichever is the greater, and 
the distance between the rows in which there are the full 
number of rivets is not to be less than 2 d. 

In joints in which the number of rivets in the outer 
rows is one-half of the number in each of the inner rows, 
and in which the inner rows are zigzag, the distance between 
the outer rows and the next rows is not to be less than 
0°2 p + 1°15 4d, and the distance between the rows in which 
there are the full number of rivets is not to be less than 
0°165 p + 0°67 d. 

In the above p is the pitch of the rivets in the outer rows. 

5. The maximum pitch of the rivets in the longitu- 
dinal joints of boiler shells is to be— 

Maximum pitch in inches = © x T + 1} inches 
where T is the thickness of the plate in inches and © isa 
coefficient as given in the following Table :— 


Number of Rivets Coefficients for Coefficients for 
per pitch, Lap Joints. sk ae a 

1 131 175 

2 2°62 3°50 

3 3°47 4°63 

4 4°14 5°52 

5 —_ 6°00 


A 


6. If holes are cut in the cylindrical shells of boilers 
for fixing of mountings, the diameters of the holes being 
greater than 2} times the thickness of the shell plating 
plus 2% inches, compensation is to be fitted as in the 
caseof manholes. (See Section 16, clause 1, paragraph (q).) 

7. Where more than three screw stays pierce the cylin- 
drical shell in a horizontal line, if d is their diameter 


100 (p — 4) 


and p the pitch, should not be less than the 


percentage of strength required for the shell longitudinal 
joints. If this is not possible, the stays are to be arranged 
out of line with one another longitudinally. 

8. The riveting of the seams joining the end plates to 
the cylindrical shell is not to be less than 42 per cent of 
that of the solid shell plate. Where the shell plates exceed 
§ inch in thickness the seams connecting the shell plates to 
the end plates are to be at least double riveted. Where the 
shell plates exceed 4 inch in thickness the intermediate 
circumferential seams of double-ended boilers are to be at 
least double riveted. 
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9. The circumferential seam at or near the middle of 
the length of single-ended boilers is to have a strength 
of joint not less than 60 per cent of the solid plate. 
The inner circumferential seams of double-ended boilers 
are to have a strength of joint not less than 62 per cent of 
the solid plate. In any case there are to be at least three 
rows of rivets where single-ended boilers have shell plates 
over 13 inch in thickness and where double-ended boilers 
have shell plates over 1,3; inch in thickness. 

10. The circumferential seams of the shells of vertical 
boilers are to have a strength of not less than 42 per cent 
of the solid plate. Where these seams are not complete 
circles, and where the shell plates exceed & inch in 
thickness, the riveting is to be at least double. 


FURNACES. 


Section 24. 1. The working pressure to be allowed 
on corrugated furnaces is to be determined by the following 
formula :— CC ) 

t—1 
hea apt. > pee 

where {— is the external diameter measured at the 

bottom of the corrugations in inches, 

t is the thickness of the furnace plate in 32nds 
of an inch, measured at the bottom of the 
corrugation or camber, 


C is a coefficient which is 480 for the Fox, 
Morison, Deighton, Purves, and other 
similar furnaces, and is 510 for the Leeds 
Forge Bulb Suspension furnace. 


2. The working pressure to be allowed on plain furnaces 
or furnaces strengthened by the Adamson or other joints, 
and on the cylindrical bottoms of combustion chambers, is 
to be determined by the following formule, the least 
pressure obtained by either formula being taken :— 

Jt 7 
a (L+ 24) x D 
or WP = & x [10(¢—-1)—L] 

where [) is the external diameter of the furnace or 

combustion chamber in inches, 

t is the thickness of the furnace plate in 32nds 
of an inch, 

L. is the length of the furnace or of combustion 
chamber bottom or the length between 
points of substantial support, in inches, 
measured from the centres of rivet rows 
or from the commencement of flange cur- 
vature, whichever is applicable, 


C is 1450 where the longitudinal seams are 
welded and 1300 where they are riveted, 
C, is 50 where the longitudinal seams are 
welded and 45 where they are riveted, 
WP is the working pressure in lbs. per square 
inch. 

8. Where the furnaces are tapered the diameter to be 
taken for calculation purposes is to be the mean of that at 
the top, and of that at the bottom where it meets the 
substantial support from flange or ring. The length for 
the same purpose is to be the distance from the centre 
of the row of rivets connecting the crown to the body of 
the furnace to the substantial support at the bottom of the 
furnace, or to a row of screwed stays connecting the furnace 
to the shell, provided the pitch of stays at the furnace does 
not exceed 14 times the thickness of the furnace plate where 
the stays are riveted at their ends, and 16 times where they 
are fitted with nuts. Such screwed stays are to be in diameter 
over the threads not less than 2°25 times the thickness of 
the furnace plate. 

4. Where the furnaces are spherical in form and 
convex upwards at their tops, and are without support 
from stays of any kind :— 


275 (t — 1 
wpe = 226>0 
where t_ is the thickness of the top plate in 32nds of 


an inch, 

R is the outer radius of curvature of the 
furnace in inches. 

5. For the ogee ring which connects the bottom of the 
furnace to the shell, and sustains the whole load on the 
furnace vertically :— ( ‘ 

140 (t—1 
WP = Baxi 

where t is the thickness of the ogee ring in 32nds of 

an inch, 

D is the inside diameter of the boiler shell in 
inches, 

d_ is the outside diameter of the lower part of 
the furnace where it joins the ogee ring in 
inches. 

6. Furnaces, plain or corrugated, are not to exceed 
13 inch in thickness. 


Fiat PLATES SUPPORTED BY STAYS SECURED IN VARIOUS 
WAYS. 
Section 25. 1. The working pressure to be allowed 
on flat plates supported by stays is to be calculated by the 
following formula :— 


(@-1'?x C 
WY Fm reels tees 
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In this formula and in that in clauses 8 to 11 


W P is the working pressure in Ibs. per square 
inch, 

t is the thickness of the flat plate in 32nds 
of an inch, 

t, is the thickness of the washers, strips, or 
doublings employed also in 32nds of an 
inch, / 

a is the distance apart of the rows of stays 
in inches, 

b is the pitch of the stays in the rows in 
inches, 

C is a coefficient which varies with the 
method of fixing the stays as follows :— 


Where the plates are exposed to flame and the stays are 
screwed into the plate and their ends are riveted over 
C = 50. Where the plates are not exposed to flame and 
the stays are screwed into the plate and their ends are 
riveted over © = 57. In these cases the thickness of the 
plate is to be at least half the diameter of the stay required 
by the Rules. 


Where stay tubes are screwed into tube plates and 
expanded © = 52. If they are fitted with nuts © = 72. 


Where the plates are exposed to flame and the stays are 
screwed into the plate and fitted with nuts on the outside 
C =75. Where the plates are not exposed to flame 
C = 86. 

Where the stays pass through the plates not exposed to 
flame and are fitted with nuts inside and outside © = 96, 
and where the plates are exposed to flame © = 84. 


2. Where plates are stiffened by flanging, the inner 
radius of which is not greater than 24 times the thickness 
of the plate, for the support thus given © = 110 where 
the plates are not exposed to flame and G = 96 where 
they are exposed to flame. The pitch is to be reckoned 
from the commencement of the curvature. 


3. For portions of plate where the stays are irregularly 
pitched d? is to be used instead of a? + b?,d being the 
diameter of the largest circle which can be drawn passing 
through not less than three points of support, viz., the 
centres of stays or the commencement of the curvature of 
flanging whichever is applicable. In this case © is to be 
taken as the mean of the values appropriate for the points 
of support. 


4. For the tops and sides of combustion chambers the 
distance between the rows of stays nearest to the back tube 
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plate or the back plate respectively and the commencement 
of curvature of these plates at their flanges is not to be 
greater than a. 


5. It is desirable that the stays of the combustion 
chambers should be so placed that the seams of the plates 
can be caulked without removing the stay nuts. 


6. For the tops of combustion chambers where they are 
joined to the sides by curved portions, if the outer radius of 
the curved portion is less than half the allowable distance 
between the girders, the distance between the first girder 
and the inner surface of the side plate is not to exceed the 
allowable distance between the girders. If the radius of 
the curved portion is greater than half the allowable 
distance between the girders, the width of the flat portion 
measured from the centre of the girder is not to be more 
than half the allowable distance between the girders, 


7. Where portions of plate are supported by stays 
secured in different ways the value of © to be taken is the 
mean of the values appropriate to the method of securing 
the supporting stays. 


8. Where the plates are supported by stays passing 
through them and are fitted with nuts inside and washers 
and nuts outside, the diameter of the washers being at 
least 3°5 times that of the stay, and their thickness at least 
two-thirds of that of the plate but not greater than that of 
the plate :— 


WP =p plt — 1)? + 015 t,?] 


9. Where the washers have a diameter of at least 
two-thirds of the pitch of the stays and a thickness of at 
least two-thirds of the thickness of the plate but not greater 
than that of the plate and are riveted to the plate in an 
efficient manner :— 

WP Hie L(t — 1 + 085 tet] 

10. Where the plate is stiffened by strips at least 
two-thirds of the pitch of the stays in breadth and having a 
thickness at least two-thirds of that of the plate but not 
greater than that of the plate and are riveted to the 
plate in an efficient manner :— 


WP = i Le = UF + 058 2] 
11. Where the plates are fitted with doubling plates 
having a thickness of at least two-thirds of that of the 
plate but not greater than that of the plate and are riveted 


to them :— 


100 . = 
WP= a + b? [(t a })? + 0°85 ty? ] 
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12. For the portions of tube plates in the nests of 
tubes :— 


a 2 
wp= S i? 
where t is the thickness of the tube plate in 32nds of 
an inch, 


p is the mean pitch in inches of the stay tubes 
supporting any portions of the plate (being 
the sum of the four sides of the quadri- 
lateral divided by 4), 


C = 38 where the stay tubes are screwed and 
expanded into the plate and nuts are not 
fitted, 


C = 49 where the stay tubes are screwed and 
expanded into the plates and fitted with 
nuts. 


13. For the wide water spaces of front tube plates 
between the nests of tubes and between the wing rows of 
tubes and the shell :— 

_ O[(t—1)?+0°55t,2 
wp=Cle ty poh) 

where t is the thickness of the front tube plate in 32nds 

of an inch, 


t,, is the thickness of the doubling plate, where so 
fitted in 32nds of an inch, 


ais the horizontal pitch of stay tubes in inches 
measured across the wide water space, 


b is the vertical pitch of stay tubes in the bound- 
ing cows, in inches, measured from centre 
to centre, 


C = 52 where the stay tubes are screwed and 
expanded into the tube plate and nuts are 
not fitted, 


C = 72 where the stay tubes are screwed and 
expanded into the tube plates, and nuts are 
fitted to each stay tube, 


C = 63 where the stay tubes are screwed and 
expanded into the tube plates, and nuts are 
| fitted only to alternate stay tubes. 

| 14. If steel of less strength than 26 tons per square 


neh is used for flat plates, the working pressure allowed 
s to be correspondingly reduced. 


TUBE PLATES UNDER COMPRESSION. 


Section 26. The pressure to be allowed on tube 
plates is to be calculated by the following formula, in 


which the compressive stress is taken at 14,000 lbs. per 


square inch ;— 
(D-—4d xt 
pd pa 


where t is the thickness of the tube plate in 32nds of 
an inch. 
D is the horizontal distance apart of the tubes 
centre to centre in inches, 
dis the internal diameter of the plain tubes in 
inches, 

W is the width of combustion chamber in inches 
measured inside from tube plate to back 
chamber plate, or between tube plates in 
double-ended boilers with combustion 
chambers common to two opposite furnaces. 


TUBE PLATES OF VERTICAL BOILERS. 


Section 27. Where vertical boilers have a nest or 
nests of horizontal tubes so that there is direct tension on 
the tube plates due to the vertical load on the boiler ends 
or to their acting as horizontal ties across the shell, the 
thickness of the tube plates and the spacing of the tubes 
are to be such that the section of metal taking the load is 
sufficient to keep the stress within that allowed on the 
shell plates. 

Further, each alternate tube in the outer vertical rows 
of tubes is to be a stay tube. The tube plates between the 
stay tubes are to be in accordance with the rules for tube 
plates as in Section 25, clause 12, and in addition 

t —2) x § x (p—d) x 100 
WP = (t — 2) = ao oe 
where § is the minimum tensile strength of the steel 
plate in tons per square inch, 

t is the thickness of the tube plate in 32nds 
of an inch, 

D is twice the radial distance of the centre of 
the outer row of tube holes from the axis 
of the shell in inches, 

p_ is the vertical pitch of tubes in inches, 

d_ is the diameter of the tube holes in inches. 


GIRDERS. 


Section 28. For girders supporting the tops of 

combustion chambers the following formula is to be used :— 
a4 Cx @xt S 
WES. C—P) box, “2 

where d is the depth of the girder at centres in inches ; 

t is the thickness of the girder at centre, where 

this is a forging, or the sum of the thick- 

nesses of the plates where the girder is made 

of two plates, measured in 32nds of an inch ; 
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L is the length of the girder in inches, measured 
between the tube plate and back chamber 
plate inside, or between tube plates in 
chambers common to two opposite furnaces ; 

P is the pitch of stays supported by the girder, 
in inches ; 

D is the distance apart of the girders, centre to 
centre, in inches ; 

S is the minimum tensile strength of the steel 
plates forming the girder, in tons per 
square inch. In the case of forged girders 
S is to be taken as 24 for iron and 28 for 
steel ; 

C is a coefficient as follows :— 

Cc =. “2 7 x 495, 
where the number of stays in each girder is odd, 
«i Doth 
n+ 2 
where the number of stays in each girder is even, n being the 
number of stays to each girder. 


x 495, 


Stays, 

Section 29. 1. For screw stays with threads not 
coarser than 9 threads per inch, made of steel or of special 
wrought iron tested to the requirements of the Rules 
(see Section 8 of the Rules for the Quality and Testing 
of Materials), the following formula is to be used, but in 
no case is the stress to exceed 9,000 lbs. per square inch :— 

WP = (d — ee x 8250 
where d_ is the diameter of the stay over the thread 
in inches, 
a is the area in square inches supported by 
one stay. 

2. For steel longitudinal stays with threads not coarser 
than 6 threads per inch the working pressure is to be 
calculated from the following formula, but in no case is the 
stress to exceed 11,000 lbs. per square inch where steel of a 
minimum tensile strength of 28 tons per square inch is 
ae d — 0'340)? x 9500 § 

(d — 0°340) 

WN of offes a dnt das 
where d_ is the diameter of the stay over the thread 

in inches, 


a is the area in square inches supported by 
one stay, 


S_ is the minimum tensile strength of the steel 
in tons per square inch. 
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3. In cases where longitudinal stays are made with 
enlarged ends and the body of the stay is smaller in 
diameter than at the bottom of the thread, and in cases 
where coarser threads than 6 per inch are used the working 
pressure is to be calculated from the following formula :— 


d'—0°125)? x 9500 
wpe = =") x$ 
where d! is the diameter of the stay at the bottom of 
the thread or at the smallest part of the 
body. 


BomLER TuBES, PLAIN aND Stay. 


Section 80. 1. Where smoke tubes are made of 
steel, the material is to comply with the requirements of 
Section 15 of the Rules for Quality and Testing of 
Materials. 


2. (a) The tolerance in thickness shall be 10 per cent 
below and 10 per cent above the specified thickness. 

(6) The external diameter of the tubes, measured at 
any point, shall be within the following tolerances of the 
diameter ordered. 


For tubes under 24 inches outside diameter :— 
+ gr inch. 
— gly inch. 
For tubes 24 inches outside diameter and larger :— 
+ 1 per cent. 

3. The following Table gives the working pressures 
permissible with plain boiler tubes of standard thicknesses, 
whether of lapwelded wrought iron or of lapwelded or seamless 
mild steel :— 


Outside 
Diameter | Standard thicknesses Working pressures in 
of tube in in L. 8. G. lbs. per sq. inch. 
inches. 
A B © .D A B Cc D 
2 i as EO) 155 215 300 
| 2} 1 i RS AE 140 190 260 315 
2 i "1 9 8 125 175 230 300 
23 11 10 9 8 | 110 160 215 275 
3 10 9 8 7 | 140 190 250 3800 
| 3} LOSS VaiSnz 130 180 230 280 
34 OQ, yeas: Uy 120 165 215 260 


4, On stay tubes, whether of wrought iron or of lap- 
welded steel, a working stress of 7,500 lbs. per square inch 
of the net sectional area at the bottom of the thread is 
allowed. 
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5. The minimum thickness of stay tubes measured 
under the threads is to be } inch for marginal stay tubes 
and 43; inch for other stay tubes. 


6. Stay tubes are to be screwed at both ends with 
continuous threads, and the holes in the tube plates are to 
be tapped with continuous threads. The pitch of the thread 
is not to be finer than 10 threads per inch. It is desirable 
however that they should be screwed to the standard 
9 threads per inch. The stay tubes are to be expanded by 
roller expanders and not made tight by caulking only. 

7. Nuts are not to be fitted to stay tubes at the 
combustion chamber end. 

8. If stay tubes are increased in thickness at the 
screwed ends so that the thickness at the bottom of thread 
is practically the same as in the body of the tube, the 
thickening is to be attained by upsetting and not by any 
welding process, and the tubes are to be annealed after the 
upsetting. 


DISHED PLATES WITHOUT STAYs. 

Section 31. 1. For ends of steam chests, crowns 
of vertical boilers or other plates which are dished outwards 
to partial spherical form and not fitted with stays the 
following formula is to be used :— 


WP = 15 x ok 1) 
WP. is the working pressure in Ibs. per square inch, 
t is the thickness in 32nds of an inch, 

FR is the inner radius of curvature of the end in 
inches which is not to exceed the diameter 
of shell, 

§ the minimum tensile strength of plates in tons 

per square inch. 

The inside radius of curvature at the flange connecting 
the end to the cylindrical shell is not to be less than 4 times 
the thickness of the end plate and in no case less than 
2°5 inches. 

2, Where the end has a manhole in it ‘5 inch is to 
be added to the thickness of plate. 

If the plate at the manhole is stiffened by flanging, the 
total depth of the flange from the outer surface, in inches, 
is to be at least 


eal botie 


t is the thickness of plate in inches, 
w is the minor axis of the hole in inches, 


3. Where the end or crown is a complete hemisphere 
without stays or other supports, and is made in more than 
one plate, the working pressure to be allowed is given by the 
following formula :-— 


a2): 5.x Jb 
WP=~6ExR 
where t is the thickness of the plates in 32nds of an 


inch, 
§ is the minimum tensile strength of the steel 
plates in tons per square inch, 


J is the strength of riveted joint per cent of the 
solid plate, 


Fe is the inner radius of curvature, in inches, 


C is a coefficient which for treble riveting is 
2°83, for double riveting is 2°9, and for 
single riveting is 3°3. 


WATER TUBE BOILERS. 


Section 32. 1. General.—Water tube boilers are, as 
regards construction, and the quality and tests of the material 
used in their construction, to comply with the general Rules 
for Cylindrical Boilers, except as hereinafter specified ; and 
they are to be so designed as to ensure water circulation over 
every part of surfaces exposed to flame when working under 
service conditions. 


2. Water Gauges.—The position of the glass water 
gauges of boilers in which the tubes are entirely drowned 
when cold is to be such that water is just showing in the 
glass when the water level in the steam drum is just above 
the top of the uppermost tubes when the boiler is cold. In 
boilers, the tubes of which are not entirely drowned when 
cold, the glass water gauges are to be placed, to the Surveyor’s 
satisfaction, in the positions which have been found by 
experience to indicate satisfactorily that the water content is 
sufficient for safety when the boiler is worked under all 
service conditions. 


8. Longitudinal Joints.—The longitudinal joints of 
the cylindrical drums of water tube boilers, the internal 
diameters of which are less than 100 times the thickness of 
the plating at the joints, are not to be of ordinary riveted 
lapped type, but are to be such as to maintain internal 
circularity of section. 


4. Inclination of Water Tubes.—The tubes which 
connect the drums or headers, and are the means for cir- 
culating the water when generating steam, are to be set at an 
inclination of not less than 15 degrees from the horizontal, 
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but in the case of boilers where each tube is in series with 
one or more tubes so as to form a continuous run, the 
inclination need not exceed 5 degrees. 


5. Deposit Receptacles.—It is desirable that provision 
should be made in the design so that solid matter in the 
water can be deposited automatically without danger arising 
from such matter collecting on parts exposed to heat. 


6. Protection of Steam Drum.—Where the bottom of 
the steam drum is exposed to radiation from the fire, or to 
the impact of hot gases, and it is not protected by the tubes, a 
shield of good refractory material whose conductivity is low 
is to be fitted, or the tube plate is to be suitably thinned at 
this part. 


ConsTRUCTION OF WaTER TUBE BOILERS. 


Section 38. 1. Tube Ends.—All tubes are to be 
carefully drifted or roller expanded in the holes in the tube 
plates. They are to project through the neck or bearing 
part in the holes by at least a } inch. They are to be 
secured from drawing out at each end, and if this is done by 
bellmouthing only, the bellmouthing is to be ,'5 inch for 
each inch in external diameter plus ,?; inch. That is, the 
increase of diameter at the outer end of the bellmouth for a 
tube of 1 inch in diameter is to be 3, inch, for a 2 inch tube 
gy inch, and for a 8 inch tube 4’y inch. 


2. Tube Holes.—(a) The tube holes in the tube plates 
of drums, pockets or headers are to be formed in such a way 
that the tubes can be effectively tightened in them. Where 
the tube ends are not normal to the tube plates, there is to 
be a neck or belt of parallel seating of at least 4 inch in depth 
measured in a plane through the axis of the tube at the holes. 


(0) Where the tubes are practically normal to their 
plates, this parallel seating is not to be Jess than 3 inch in depth. 


3. Thinning of Tube Plates.—Where the tube plates 
are reduced in thickness for the purpose of jointing either by 
lapping or by the fitting of butt straps, or in order to receive 
the drum end flanges, such reductions are to be gradual and 
carefully machined to size. 


4. Thickness of Tubes.—(a) For pressures up to 250 

Ibs. per square inch, the minimum thickness of tubes is to be 
calculated by the following formule :— 

For the two rows of tubes next the fire and round the 


gaps formed in the nests of tubes for the outflow of the 
hot gases from the fire :— 


WP xd 
7 
5 +7 
For all other tubes, including superheater tubes :-— 
t W ee d +7 
4 
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(b) For pressures above 250 lbs. up to 650 Ibs. per 
square inch, and a designed steam temperature not exceed- 
ing 750° F., the minimum thickness of the tubes is to be 
calculated by the following formule: :— 

For the two rows of tubes next the fire and round 
the gaps formed in the nests of tubes for the outflow of 
the hot gases from the fire :— 

d 
Shee ON 08) +9 
For all other tubes, including superheater tubes :-— 


a 
b> (MVP + 400) 4.6 


where WP is the working pressure in Ibs. per square inch. 
d is the external diameter in inches. 
t is the thickness in 100ths of an inch. 
The maximum thickness of any tube is not to exceed 
1 S.W.G. (0°83 inch). 


5. Tube Plates.—Where tube plates form portions of 
cylindrical drums, their thickness in way of the tube holes is 
to be caleulated by the following formula :— 

_WPxCxD 
t= sxJ +4 
_t-$xJ 
ONY ET ae er 
where [D is the internal diameter of the drum in inches 
t is the thickness of tube plates in 32nds of an 
inch, 
S is the minimum tensile strength of the plate 
forming the drum in tons per square inch, 
J is the percentage strength of the plate through 


the tube holes, viz. :— poe x 100, 


p is the pitch of the tubes in inches on lines 
parallel with the axis of the drum, 
d is the diameter of the tube holes in inches, 
C =3. 

6. Headers and Analogous Fittings.—These may be 
of wrought or cast steel, or of such other material as may be 
approved. If wrought steel is used, the material is to 
comply with the Rules for the Quality and Testing of 
Materials. If cast steel is used, the material is to comply 
with the aforementioned rules, or, alternatively, with the 
British Engineering Standards Specification for Grade C 
Cast Steel, which prescribes an elongation of not less than 
15 per cent, measured on the Standard test piece, and a bend 
test through 90 degrees, without fracture of the test piece, the 
internal radius of the bend being not greater than 1 inch. 

7. Flat Surfaces of Headers and Similar Parts.—(q) 
Where flat surfaces of headers or similar parts are not pierced 
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for tubes, the thickness of such parts is not to be less than 
that given by the following formula :— 


where t is the thickness in 32nds of an inch, 
b is the breadth (in inches) of the flat surface 
measured from support to support inside, 
C = 81 for wrought steel, 
C = 64 for steel castings. 
(6) The thickness of the headers at the tube holes in 
32nds of an inch is not to be less than 


t= Se d+8 


where d is the diameter of the hole in inches. 


(c) The headers in way of the sighting doors are to be 
machined to give true and fair faces for the doors to joint 
upon. The thickness where machined may be as much as 
x inch less than given by the above rule, but generally it is 
not to be less than }$ inch. 

(d) The thickness of all headers which are exposed to 
radiation from the fire, or to the impact of hot gases, and 
which have only steam within them under service conditions, 
as is the case with superheaters, is to be 12°5 per cent 
greater than that given by the above formula. 

(e) The sighting hole doors are to be substantial, and 
capable of being removed and replaced from time to time 
without loss of efficiency or safety. Where they are held in 
place by bolts, the doors are to be so designed that they will 
not blow out in the case of the breakage of the bolt or 
otherwise. 

(f) Every flange is to have a fillet with a radius not 
less than the thickness of the neck to which it is attached. 


BoILER MOUNTINGS AND FirTTines For WaTER TUBE 
BoILERs. 

Section 34. 1. Safety Valves.—(a) The safety 
valves are to be in number, area, design and ordinary con- 
struction, in agreement with Section 21 of the Rules for 
Cylindrical Boilers. 

(6) An approved type of safety valve of equally good 
and reliable design may be fitted in lieu of those described 
in the Rules. 


2, Waste Steam Pipe.—The waste steam pipe and 
passages leading to it from the safety valves are to be in area 
of cross section not less than 1°1 times the combined area of 
the valves as given by the above formula. 

I 


3. Accumulation Tests.—Tests for accumulation of 
pressure are to be carried out with the stop valve closed and 
under full firing conditions for as long a time as the water 
supply in the boiler permits, but in no case need they exceed 
7 minutes in duration. The accumulation is not to exceed 
10 per cent of the working pressure. 


4, Stop Valves.—Where there are more boilers than 
one connected together, stop valves of self-closing or 
non-return types are recommended. 


5. Water Gauges.—There are to be at least two water 
gauges to each boiler, fitted in such a way as to be quite 
independent of each other. One of them is to be a glass 
water gauge, while the other may be an equivalent; but 
where water and steam drums exceeding 13 feet in length 
are fitted athwartship a glass water gauge is to be fitted 
at or near each end of the drum. 


6. Feed Water Fittings.—(a) Each boiler is to be 
fitted with at least two distinct and independent feed 
systems, each with its own check valve attached direct 
to the boiler. At least one of these systems is to be fitted 
with an approved apparatus whereby the supply is controlled 
automatically. 

(6) The feed check valves are to be fitted with efficient 
gearing, whereby they can be satisfactorily worked from the 
stokehold floor, or other convenient position. 


7. Manholes.—In all the drums, manholes are to be 
provided of such size as to permit of access for internal 
examination, and for the satisfactory fitting of all the tubes 
in place. 

8. Mountings and Fittings——Those not referred to 
in this Section are to be in accordance with Sections 18, 19, 
20 and 22, of the Rules for Cylindrical Boilers. 


TUBES FOR WATER TUBE BOILERS. 


Section 35. 1.—All tubes subject to internal pres- 
sure are to be solid drawn and made of steel produced by an 
open-hearth process, acid or basic, the ultimate tensile 
strength of which does not exceed 28 tons per square inch, 
and the elongation of which is not to be less than 30 per 
cent on a Standard Test Piece C (British Engineering 
Standards Association Test Piece F), when in the billet or 
bar form, and is to be certified as such by the makers of the 
steel and of the tubes. 

2. All tubes under 1} inches external diameter are to 
be cold finished ; these, and all other cold-drawn tubes, are 
to be satisfactorily annealed before examination. 

8. All tubes are to be free from defects, both within 
and without. 
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Tests OF TuBES For WatrR TUBE BOILERS. 


Section 36. 1.—All tubes up to 10 L.S.G. in 
thickness are to be capable of being flattened by hammering 
when cold until the inner surfaces are not further apart than 
2, inch. For those over 10 L.S.G., and not exceeding 
6 L.S.G., the maximum distance apart is to be ym inch; 
for those over 6 L.S.G., and not exceeding 3 1.8.G., the 
maximum distance apart is to be }$ inch ; and for those 
whose thickness exceeds 3 [.8.6., the maximum is to be 
1 inch. In all cases after undergoing such tests there 
are not to be any signs of cracking or other fracture. 


2, All tubes when cold are to be able to withstand, 
without cracking, an enlargement of diameter at both ends 
by means of roller expanders, or by drifts to the extent of :— 


Enlargement of Diameters 
at Ends by means of 
Thickness of Tubes. 


Roller 


Expanders. Drifte. 


Up to 10 L.S.G. .| 12°5 per cent | 9°5 per cent 
Above 10 L.S.G. & up to 6 L.S.G. 


Above 6 L.S.G. ... 


9°5 per cent | 7°0 per cent 
6°5 per cent | 5°5 per cent 


3. (a) Tubes should be presented for test in batches of 
100 each. Two tubes are to be selected indiscriminately 
from each of at least two batches, and one from each of any’ 
remaining batches. Hach tube-so selected is to be subjected 
to the above expanding tests, and one tube from each batch, 
which may be a tube that has sustained the expansion tesb, 
is also to be flattened cold to the extent specified in clause 1 
at three different parts of its length, of which one position 
is to be at or near the middle of the tube, and the flattened 
portions are to be in three different planes. The tubes are 
to pass these tests without signs of cracking. 


(b) Should one of the selected tubes fail to withstand 
either of these tests, two further tubes are to be selected 
from the batch and be subjected to both the prescribed tests. 
If further failure occurs the particular batch of tubes is to 
be rejected as unsatisfactory. 


4. (a) Every tube is to be tested at the Tube Maker's 
Works by hydraulic pressure to not less than 1,000 lbs. per 
square inch. 


(6) Downcomer tubes are to be tested as required for 
steam pipes. 
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5. The mantfacturer’s certificate of the results of the 
foregoing tests may, at the discretion of the Surveyor, be 
accepted provided each tube is delivered with 1 inch in 
excess of the finished Iength, which excess is to be partly 
severed for flattening to the extent prescribed in clause 1. 

6. Every tube delivered is to be straight (unless other- 
wise specified), and is to be practically concentric through- 
out its length. he tolerance or deviation from the specified 
thickness is nob to exéeed 5 per cent @eficiency at the 
thinnest part, nor 10 per cént excess at the thickest part. 
These limits apply also to the deviations from concentricity. 

The toleratices in external diameter from those specified 
are to be as follows, viz: = 

(a) For all tubes up to 13 inches in external diameter 
the tolerance is not to exceed 4o%y5 inch plus, or you inch 
minus. 

(6) For all tubes over 13 inches and up to 14 inches 
diametier, 2; inch plus or minus. 

(c) For all tubes over 14 inches diameter 4’, inch plus 
or 4 inch minus. 


Spare GEAR. 


Section 3'7. The articles of spare gear mentioned 
in the following list will be required to be carried in all 
vessels fitted with steam Reciprocating Engines classed in 
the Society’s Register Book, viz. :— 

2 connecting rod or piston rod top-end bolts and 
nuts. 

2 connecting rod bottom-end bolts and nuts. 

2 main bearing bolts. 

1 set of coupling bolts. 

1 set of feed and bilge pump valves. 

1 set of piston springs (where common springs are 
used). 

A quantity of assorted bolts and nuts. 

Tron of various sizes. 


In addition to the foregoing the following articles are 
recommended to be carried with a view to expedite repairs 
and lessen delay in distant ports, viz. :— 

Crank shaft. 

Propeller shaft. 

Propeller, or a full set of blades. 

Stern bush, or lignum vite lining for bush. 
1 pair of connecting rod brasses. 

1 pair of cross head brasses. 

1 set of link brasses. 

1 eccentric strap Complete. 

Air pump fod. 
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Water circulating pump rod. 
H.P. valve spindle. 

L.P. valve spindle. 

1 set of check valves. 

6 cylinder cover bolts. 

6 junk ring bolts. 

4 valve chest cover bolts. 

2 dozen boiler tubes. 

3 dozen condenser tubes. 

1 cylinder escape valve and spring. 
1 set of safety valve springs. 


SPpaRE GEAR FOR STEAM TURBINE ENGINES. 

In vessels classed in the Society’s Register Book fitted 
with Steam Turbine Engines the articles of spare gear 
mentioned in the following list will be required to be 
carried, viz.:— 
| 2 bolts and nuts (or studs and nuts) for each size 
. of rotor bearing. 

2 bolts and nuts (or studs and nuts) main gear 
wheel bearing. 

2 bolts and nuts (or studs and nuts) pinion bearing. 

1 set of coupling bolts of each size used. 

One-twentieth of total number of bolts and nuts 

(or studs and nuts) for each gear case joint. 
One-twentieth of total number for each Turbine 

casing joint. 

2 thermometers for oil circulating system. 

1 set of bearing bushes for one gear wheel shaft. 

1 set of bearing bushes for rotor. 

1 set of bearing bushes for pinion shafts. 

One half set of packing rings or segments for each 
gland of rotor shafts so fitted and half the 
number of springs fitted. 


2 ordinary thrust horseshoes (or thrust rings) for 
main thrust block, or sufficient pads for one 
face of Michell type of main thrust block. 
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Turbine thrust and adjusting bushes with rings 
complete, or one set of pads of Michell type 
for one turbine of each size fitted. 


1 set of liners for adjusting block of different 
thicknesses. 


1 set of feed pump valves. 

1 set of bilge pump valves. 

1 escape valve spring of each size fitted. 

A quantity of assorted bolts, studs and nuts. 
Bars and plates of iron or mild steel. 


In addition to the foregoing, the following articles are 
recommended to be carried with a view to expedite repairs 
and lessen delay in distant ports, viz. :— 


1 propeller of each hand, or one set of blades of 
each hand. 

1 propeller shaft. 

Lignum Vite lining for one stern bush. 

Sutficient material for one gland and one dummy 
ring of each size where labyrinth packing is 
used. 

1 air pump rod, bucket and valves. 

1 water circulating pump rod, bucket and valves, 
or impeller and shaft. 

2 doz. boiler tubes. 

5°], of the number of condenser tubes and 
packing glands for same. 

10°/, of the tubes for oil cooler and packing glands 
for same. 

1 set of boiler feed check valves. 

1 set of safety valve springs. 


PERIODICAL SURVEYS. 


Section 38. The periodical surveys of the machinery 
and boilers are detailed on pages 22-25 under Periodical 
Surveys of Main and Auxiliary Engines and Boilers, 
and Electrical Equipment. 


By order of the Committee, 
ANDREW SCOTT, 
Secretary. 


Section 88 
ENGINES AND BOILERS 


ea) ROH GA aK 


jhe 
aad 
neti erik aut) ah, 


= 
7 
ae i bax, lo dea 200 20 ,Sieaqutco 


oat boas . oxi had Sop cabdrul out ot 
} . 
eT a ts dgaia sprliimass! 4 Wink. Hiphisit Fe sodt 
bien cold aahl) che lower & ote aah Meade pont 
aes Poe ‘Uniew 62 <a er rere 
: laf Pow ' * ae mS iv ERY Petey ay b eh A 
7 fo tia SMa ial ‘sabe ted yt Hethgé SP eye 
ad ert A a ail a Babfous to isan 
ie Ve sig aii ae ne Ale sd tion Yo i. atee 
se aot "7 ; oe . 
peepee naginilc tinh acing wt 
“ating oti Dodzo cf Weiv é sling hes of babe . 


T- nhes 


’ * att ark y Ji q in) iOS 
e e 
man “Tieti 


aaa Mete 20. bape sion 


~ 


Aa 


eee 
+ 


A: 


, ese 


Lay 


PA 
Li Tie} 


rank Wen Phe baal ol leeaetde 


a ee 


1 . , 
- af gitdeog- dioieydal sede sais 3 
Tea 
wea oe oe ’ 
7 = 
[epee Ee evigy Dig Sead Z 
ce ae bas 3 dent ter qmao 
Above 1 : ‘ ( ’ A 


Vher : 34 . 
cae bw vind. wettehiwo 0 ties 


—* ghetal yg ps ekpbeteealiee tin 


tH) eieX. 


fram each ot tla? aokds 
%! 
haa 3 
whieh =~ Lae 
; ' ere VHUeE ; t 
—- f oe? 4 
t} 
wed at whi Yo. 7 H 
gorbotte L. wlct! ik ; 
‘ 
Areiind, bas ol { ' 
H 
‘a 
‘ : 
oe C 


om ~ wr | Toe, " THA 
ee 
ig : : 


7 ¥ es yy aye : 


oe P 
-_ ti ax. 


) Te, el ier s 
. are ] shore. 
= nots age 
Fe 


oec de  Kations 
, a. J t ta 
iS 


ch wi 


a 


RULES 


FOR THE CONSTRUCTION AND 
PETROL AND PARAFFIN 


SURVEY OF 
ENGINES. 


GENERAL. 


Section 1. In vessels propelled by Petrol or Paraffin 
Engines, the Rules as regards Machinery are the same as 
those relating to steam engines so far as regards the testing 
of material used in their construction and the fitting of 
sea connections, discharge pipes, shafting, stern tubes and 
propellers. 


CONSTRUCTION. 


Section 2. 1. The following points are to be 
observed in connection with the design of the engines. 


2. The shaft bearings, connecting rod brasses, the 
valve gear, the inlet and exhaust valves are to be easily 
accessible. 


3. The reversing gear and clutch are to be strongly 
constructed and easily accessible for examination and 
adjustment. 


4. In engines of above 60 B.H.P. which are not 
reversible and which are manceuyred by clutch, a governor 
or other arrangement is to be fitted to prevent racing of the 
engine when de-clutched. 


5. In vessels intended for open sea service and fitted 
with engines of 350 BEP and over in which the lubricating 
oil is circulated under pressure, a spare oil pump is to be 
supplied with all connections ready for immediate use, and 
two independent means are to be arranged for circulating 
water through the oil cooler, where this is fitted. 


6. If the engines are of the closed-in type, they are to 
be so fitted that the contained lubricating oil can be drained 
when necessary, and in wood vessels an easily drained metal 
or metal-lined tray is to be fitted to prevent leakage of 
either fuel oil or of lubricating oil from saturating the wood- 
work. 


7. Carburettors, where petrol is used, and vaporizers, 
where paraffin is used, are to be so designed that when the 
engine is stopped the fuel supply is automatically shut off. 
If an overflow is provided in the carburettor or vaporizer, 
a gauze covered tray with means of draining it is to be fitted 
to prevent the fuel from flowing into the bilges. 


Strong metallic gauze diaphragms are to be fitted 
either between the carburettor (or vaporizer) and cylinders, 
or at the air inlets. 


8. If the ignition is electric, either by magneto or 
by coil and accumulator, all electric leads are to be well 
insulated and suitably protected from mechanical injury. 
The leads are not to be placed where they may be brought 
into contact with oil or petrol. 


The commutator is to be enclosed, and the sparking 
coils are not to be placed where they can be exposed to 
explosive vapour. 


9. In paraffin engines where lamps are used for ignition 
or for vaporizing, these lamps are to be fixed by some 
suitable bracket, and the flame enclosed when in use. 


10. The water circulating pump sea suction is to have a 
cock or valve on the vessel’s skin placed on the turn of the bilge 
in an easily accessible position, and the circulating pipe is to 
be provided with an efficient strainer which can be cleared 
inside the vessel. The discharge overboard is to be fitted 
with a cock or valve on the vessel’s skin if it is situated 
under or near the load line of the vessel. 


11. (a) The pumping arrangements are to be the same as 
would be required for steam vessels of similar size and power, 
with the exception that a bilge suction need not be fitted 
to the main engine water circulating pump. In the cases of 
vessels fitted with water ballast, the water ballast pump is to 
be fitted with a direct suction from the engine room bilges. 
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(6) In open launches and in auxiliary vessels not 
greater than 80 feet Rule length, power pump suctions may 
be dispensed with, provided manual pumps be fitted for the 
purpose of efficiently draining each compartment which is 
situated below the upper deck. 

The manual pumps are to be workable from the upper 
deck, and the tail pipes are to be fitted with suction roses. 


The inside diameters of the tail pipes of manual pumps 
are to be } inch for every 25 feet of the Rule length plus 
one inch. No tai! pipe is, however, to be less than 1} inches 
or need be more than 24 inches bore, except in vessels not 
greater than 25 feet Rule length, where they may be 1 inch 
bore. 


The diameters of the barrels of manual pumps are to 
be twice the diameter of their tail pipes. 


12, Where the cylinder liners are made of bard close 
grained cast iron of plain cylindrical form, accurately 
turned on the outside as well as bored on the inside, so that 
their soundness can be ascertained by inspection, they need 
not be hydraulically tested by internal pressure. If, how- 
ever, they are made of complicated form, the question of 
testing is to be submitted. 


13. The water jackets of the cylinders, and the water 
passages of the cylinder covers and pistons are to be tested by 
hydraulic pressure to 80 lbs. per square inch and are to be 
perfectly tight at that pressure. 


14. The exhaust pipes and silencer are to be efficiently 
water cooled or lagged to prevent damage by heat, and if the 
exhaust is led overboard near the water-line, means are to be 
provided to prevent water from being syphoned back to the 
engine. 


15. If compressed air receivers are fitted, they are to 
comply with the requirements of Section 6 (Rules for 
Heavy Oil Engines). 


16. The machinery is to be tried under full working 
conditions, the report stating the approximate speed of vessel, 
the number of revolutions of the engines at full power, both 
ahead and astern, and the lowest number of revolutions of 
the engines which can be maintained for manceuvring purposes. 


RULES FOR DETERMINING SIZES OF SHAFTS. 


Section 8. 1.—(a) The crank, intermediate and 
other shafts, if of ordinary mild steel having a tensile 
breaking strength of 28-32 tons per square inch, are to be 
of not less diameters than those given by the following 
formule. 
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(b) Where shafts are proposed to be made of special 
high tensile steel, their sizes should be submitted for con- 
sideration. 


2. Crank Shafts.—The diameter of the crank shaft of 
the main engines is not to be less than that given by the 
following formula :— 


Diameter of crank 


shaft, in inches =: NAY x(AS+BL) 


or millimetres 


where [JD = diameter of cylinder, in inches or 
millimetres, 


§S = length of stroke, in inches or 
millimetres, 


L. = span of bearings adjacent to a crank, 
measured from inner edge to inner 
edge, in inches or millimetres. 


The values of A and B given in Table I. apply to 
engines in which there are bearings adjacent to each side 
of each crank. If there are two cranks between consecutive 
bearings the same Rules will apply, but | will be the span 
of bearings from inner edge to inner edge adjacent to 
the two cranks. 


TABLE I. 
4 CYCLE 2 Croce | For Smooth Water) For Open Sea 
SINGLE SINGLE Service Values of | Service Values of 
ACTING AOTERG! 1) DOK tas Y ee 
Enaings. | ENGINES. 
NGINES NGINES A B A B 


1,2,30r4 Cyls.1or2Cyls.| °025 022 028 024 
ors, oy, | “UbL 021 0384 | ‘028 
ae 43, | .08b 7020 | °039 "022 
it ee 6 , | 048 | 017 | -058 | 019 


3. For engines of the aforementioned types driving 
atixiliary machinery, the diameters of the crank shafts may 
be 5 per cent less than given by the foregoing formula 
applying to main engines for open sea service. 


4, Crank Webs.—In solid forged shafts the breadth of 
the webs should not be less than 1°33, and the thickness not 
less than °56 times the diameter of the shaft as found by 
the foregoing formula or if these proportions are departed 
from, the webs are to be of equivalent strength, 
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5, Intermediate Shafts.—The diameter of the inter- 
mediate shafts is not to be lesg than that given by the 


following formula :— 
3 
=C / D’xS 


where [ = diameter of cylinder, in inches or millimetres, 


Diameter of intermediate shaft, 
in inches or millimetres ... 


S = length of stroke, in inches or millimetres, 


C is a coefficient found from Table II. by interpolation 
from the values found for A :— 


where [ = diameter of cylinder, in inches, 
§ = length of stroke, in inches, 
d = diameter of fly wheel, in feet, 
RR = revolutions of engines per minute, 
W = total weight of fly wheel, in tons. 


TABLE II. 
FOR SMOOTH WATER SERVICE. 
4 CYCLE 2 CYcLE Values of the Coefficient C 
SINGLE SINGLE where 
AcTING AcTING 
ENGINES. ENGINES. | ~—-o025 | A=-0030 | A="0100 
2 Cyl. 1 Cyl. *240 *250 256 
gaia — *255 264 “270 
4 ” eae “22 OTT "282 
Oa 3° S "298 “301 *804 
eager Ae. "322 324. "325 
ABiisys fis 4 "363 "864 “365 
FOR OPEN SEA SERVICE. 
4 CYCLE 2 CYCLE Values of the Coefficient C 
SINGLE SINGLE where 
ACTING Oe a a ee 
ENGINES. ENGINES. | ~—-0025 |A=-0050 |A=0100 
2 Cyl. 1 Cyl. ‘252 262 269 
ae _ | +269 276 283 
aye as 286 291 296 
Bix: ae 818 316 “319 
Sa, fh aig *338 *340 "341 
V2. ss lars | *382 "382 383 
| 
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6. If a separate fly wheel shaft is fitted its diameter is to 
be at least equal to that of the crank shaft. 


7. Thrust Shafts. —The diameter at the collars of thrust 
shafts transmitting torque is not to be less than 1°05 times 
that required for the intermediate shaft. Thrust shafts may 
be tapered down outside the collars to the diameter required 
for the intermediate shaft. 


8. Tube Shafts (shafts passing through stern tubes but 
not carrying the screw propellers).—The diameter of the tube 
shaft is not to be less than 1°05 times that required for the 
intermediate shaft, and any part of the shaft within the 
tube which may be exposed to sea water is not to be less 
than 1:075 times that required for the intermediate shaft. 


9. Screw Shafts (shafts carrying the screw propellers). 
—(a) The diameter of the screw shaft is not to be less than 
that given by the following formula :— 


Diameter of screw shaft, in inches or milimetres=d-+ 6 


where d is the diameter required for the intermediate shaft, 
in inches or millimetres, 
P is the diameter of the propeller, in inches or 
millimetres, 
© = 144 when the shaft is fitted with a continuous 
liner, or 
C = 100 when the shaft is not fitted with a con- 
tinuous liner. 
(b) Screw shafts which run in stern tubes may have the 
end forward of the stern gland tapered down to a diameter, 
at the coupling flange, of 1-05 times d. 


10. Bronze Liners on Shafts.—(a) The thickness of 
liners fitted on screw shafts, or on tube shafts, in way of the 
bushes, is not to be less than that given by the following 


formule :— 


where t is the thickness of the liner, in inches, 
t,, is the thickness of the liner, in millimetres, 
d is the diameter required for the screw or tube shaft 
under the liner, in inches or millimetres. 


(b) The thickness of a continuous liner between the 
bushes is not to be less than }t or jb... 


(c) Continuous liners should be cast in one piece or, if 
made of two or more lengths, the junctions of the separate 
pieces are to be made by fusion through the whole thickness 
of the liner. 
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(ad) Liners are to be carefully shrunk on, or forced on to 
the shafts by hydraulic pressure. Pins are not to be used 
to secure the liners, 


(e) If the liner does not fit tightly between the bearings 
in the stern tube, the space between the shaft and the liner 
is to be charged or forced with a plastic material insoluble 
in water and non-corrosive. 


(/) Effective means are to be provided for preventing 
water from having access to the shaft at the part between 
the after end of the liner and the propeller boss. 


11. Stern Bush.—The length of the bearing in the stern 
bush next to and supporting the propeller is not to be less 
than 4 times the diameter required for the screw shaft under 
the liner. 


12. Couplings.— (a) The diameter of the coupling bolts 
at the joining faces of the couplings is not to be less than 


that given by the following formula :— 
Diameter of coupling bolts, )  _ is ae 
in inches or millimetres... {~~ 35 xnxXr 
where d is the diameter required for the intermediate 
shafts, in inches or millimetres, 
n is the number of bolts in the coupling, 


r is the radius of the pitch circle of the bolts, in 
inches or millimetres. 


(6) The thickness of the coupling flanges at the pitch 
circle of the bolt holes is not to be less than the diameter of 
the coupling bolts, at the face of the coupling. The thick- 
ness of the screw shaft coupling flange is not to be less than 
“25 of the diameter required for the intermediate shaft. 


(c) The radius of curvature at the fillet where the flange 
starts from the shaft should not be less than *125 times the 
diameter of the shaft adjacent to the flange. 


(d) Where couplings are separate from the shafts, pro- 
vision is to be made to resist the astern pull. 
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PETROL AND PARAFFIN TANKS AND 
CONNECTIONS. 


Section 4. 1. All fuel tanks and their fittings are 
to be in accordance with Section 20 (Rules for Steel 
Ships), as far as applicable. 

2. Strong and readily removable metallic gauze dia- 
phragms are to be fitted at all openings on petrol 
tanks. 


8. Glass gauges are not to be fitted to fuel tanks 
containing either petrol or paraffin. 


4. Filling pipes are to be carried through the deck so 
that the gas displaced from the tanks has free escape to 
the atmosphere. 


5. Separate fuel tanks are to be provided with metal or 
metal-lined trays to prevent any possible leakage from them 
flowing into the bilges, or saturating woodwork. Arrange- 
ments are to be provided for emptying the tanks and 
draining the trays beneath them. For petrol tanks the 
trays are to be fitted with drains leading overboard where 
possible or they are to be gauze-covered trays with means 
for draining them. 

6. All petrol or paraffin fuel pipes are to be of annealed 
seamless copper with flexible bends. Their joints are to be 
conical, metal to metal. A cock or valve is to be fitted at 
each end of the pipe conveying the fuel from the tank to 
the carburettor or vaporizer. The fuel pipes are to be led 
in positions where they are protected from mechanical 
injury and can be exposed to view throughout their whole 
length. 

7. The engine room, and the compartment in which 
the fuel tanks are situated, are to be efficiently ventilated. 


8. An approved fire extinguishing apparatus is to be 
supplied. 
PERIODICAL SURVEYS. 


Section 5. The periodical surveys of the machinery 
are detailed on page 23 under “Petrol, Paraffin, and 
Heavy Oil Engines.” 


By order of the Committee, 


ANDREW SCOTT, 
Secretary. 


RULES 


FOR THE CONSTRUCTION 


AND SURVEY OF 


HEAVY OIL ENGINES AND THEIR AUXILIARIES. 


GENERAL. 

Section 1. In vessels propelled by Heavy Oil 
Engines, the Rules as regards Machinery are the same 
as those relating to steam engines, so far as regards the 
testing of material used in their construction and the 
fitting of sea connections, discharge pipes, shafting, stern 
tubes, and propellers. 


CONSTRUCTION. 


Section 2. 1. In vessels built under Special Survey 
and fitted with heavy oil engines, the engines are also to be 
constructed under Special Survey. 


2. In cases of heavy oil engines being built under Special 
Survey, the distinguishing mark > will be noted in Red 
thus :—LMC or NE. 


| 


3. In order to facilitate the inspection, the plans of 
the machinery are to be examined by the Surveyors, and 
the dimensions of the shafts are to be submitted for 
approval. 


4. The Surveyors are to examine the materials and 
workmanship from the commencement of the work until 
the final test of the machinery under full power working 
conditions ; any defects are to be pointed out as early as 
possible. 


5. Any novelty in the construction of the machinery 
is to be reported to the Committee and submitted for 
approval, 


6. The auxiliary engines used for air compressing, 
working dynamos and ballast, or other, pumps, are also to 
be surveyed during construction. 


SINGLE ACTING ENGINES. 
RULES FoR DETERMINING S1zES oF SHAFTS. 


Section 8. 1.—(a) The crank, intermediate and 
other shafts, if of ordinary mild steel having a tensile 
breaking strength of 28-32 tons per square inch, are to be 
of not less diameters than those given by the following 
formule. 


(0) Where shafts are proposed to be made of special 
high tensile steel, their sizes should be submitted for con- 
sideration. 


2, Crank Shafts.—The diameter of the crank shaft of 
the main engines is not to be less than that given by the 
following formula :— 


Diameter of crank 
shaft, in inches 


, : 
or millimetres =a/ p x (AS + BL) 


where D) = diameter of cylinder, in inches or 
millimetres, 


S = length of stroke, in inches or 
millimetres, 


L = span of bearings adjacent to a crank, 
measured from inner edge to inner 
edge, in inches or millimetres. 


A and B are coefficients dependent upon 
the designed maximum and mean 
indicated pressures and are found 
from Table I. 


Where the designed maximum pressure and/or the 
designed mean indicated pressure are intermediate between 
the standard pressures given in Table I., the coefficients 
A and B are to be found by interpolation between those 
given in the Table. 


Sections 1-3 
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TABLE I. FOR CRANK SHAFTS OF SINGLE ACTING ENGINES. 


VALUES OF COEFFICIENTS. 
4 CYCLE 2 CYCLE _ : : : gas 
SINGLE SINGLE MAXIMUM PRESSURE 
ActiNG ActTING 300 LBS. PER 8Q. INCH. MAXIMUM PRESSURE 400 LBS. PER SQ. INCH. 
ENGINES. ENGINES. | —— 
——— = M.I.P. 40 lbs. M.I.P. 60 Ibs. | M.I.P. 40 Ibs. M.I.P. 60 Ibs. M.1.P. 80 Ibs. 
NUMBER NUMBER per sq. inch. per sq. inch. per sq. inch. per sq. inch. per sq. inch. 
oF OF 7 
CYLINDERS. CYLINDERS. A B A B A B A B A B 
1, 2, Sor 4 1 or2 ‘017 “O31 026 ‘O31 -013 +062 “025 *058 -036 “O54 
5 or 6 3 +027 -028 036 -028 *025 -058 -038 “O54 *050 +050 
Zo8 4 028 -028 -040 +028 026 058 -040 054 “O61 *048 
9 or 10 5 030 027 044 027 -028 056 048 051 068 “047 
11 or 12 6 031 027 045 027 027 058 O51 O51 “070 046 
— ee 033 *027 “049 -027 034 “054 “058 “049 “076 “045 
— 8 -036 *027 *058 -027 038 “054 “064 *048 -079 “045 
— 9 “O41 026 -058 026 -043 -051 ‘070 “046 “090 +042 
a 10 045 024 065 024 045 051 072 046 099 “041 
—_— 11 “044 -026 -064 -026 +046 -053 1074 “046 104 “O41 
—_ 12 *045 -026 067 026 “047 058 -076 046 *109 -040 
Zs 4 ' £05 057 ‘ : “085 04s 
iauiciny eoxeitier: 040 026 057 026 -036 054 “059 049 O85 043 
— 6 * “OY * ()s § fd . 2 ff 
ee aca 045 024 061 024 ‘O41 053 069 046 093 042 
— 8 (9 nf @ 9 _ r a - € .72¢ ‘ 
Ee EE 064 022 O86 022 060 049 096 043 133 038 
= | 10 | .o7 025 ’ “4 | sab fe 143 037 
is Wiikse tabeeine. 071 022 094 022 -O74 -046 +112 040 142 | 037 
ei 12 ‘ 05 e “05 ° : ; -147 -037 
= pues ween 065 022 091 022 073 046 112 040 147 037 
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TABLE I.—continud. FOR CRANK SHAFTS OF SINGLE ACTING ENGINES. 


\| VALUES OF COEFFIOIENTS. 
4 Crone | 2 Crone | __ 
gett ypetad MAXIMUM PRESSURE 500 To 700 LBs. PER SQ. INCH. 
ENGINES. | ENGINES. | — 
aa = | M.I,P. 40 lbs, M.1.P, 60 lbs. M.I.P. 80 Ibs, M.I.P. 100 Ibs. M.I.P. 120 Ibs. | M.LP. 140 lbs. M.LP. 160 Ibs. 
NUMBER NUMBER | per sq. inch. per sq. inch. per sq. inch. per sq. inch. per sq. inch. | per sq. inch, per sq. inch, 
OF OF = 
CYLINDERS. | CYLINDERS. || A B A B | A B A B A B | A B A B 
1,2,30r4| lorQ “030 -067 “046 “067 -O61 -067 ‘076 “067 089 067 -099 -067 -108 “067 
5 or 6 3 -042 O64 059 064 -070 “064 *082 “064 -096 064 “111 “064 120 “064 
Zor8 4 “O45 “062 062 “062 “079 “062 “092 -062 *110 -062 127 -062 148 +062 
9 or 10 5 O47 “O61 “064 -061 -082 “O61 “101 “061 121 -061 135 “O61 -150 “061 
11 or 12 6 “049 “061 -066 “061 “084 “061 108 “061 123 -061 137 061 “1538 ‘O61 
a ve ‘O51 “O61 -068 “O61 -O086 “061 -106 “061 °125 ‘O61 “140 “061 -156 “061 
—— 8 053 ‘061 -070 “O61 “088 ‘O61 109 061 +128 061 148 “061 “165 “061 
== 9 “O59 -058 “O80 -058 “101 -058 122 +058 +144 “058 “163 -058 “181 -058 
== 10 “064 -057 -088 -057 112 “057 134 057 “157 057 178 -057 +198 -O57 
— iB “066 -056 “O91 “056 “115 *056 +139 *056 “161 +056 +182 “056 72038 -056 
— 12 “069 “056 093 “056 “119 -056 *147 -056 “178 +056 -202 -056 +223 “056 
- - 
= 2 Firing “O76 *OD4 “105 054 “136 “O54 +160 O54 “183 “054 "206 *OD4 232 “O54 
together. 
= 2 ne “078 *053 +107 “053 -140 -058 “164 *053 “187 *053 +210 *058 237 0538 
together, 
= 2 Sue “097 “050 +133 “050 1170 -050 +2038 *050 +229 -050 +258 “050 *292 -050 
together. 
10 
= 2 Firing +107 “049 “141 “049 “175 “049 +208 -049 +242 049 -268 “049 -308 +049 
together. 
12 
= 2 Firing -090 “O51 -126 -O51 161 “051 +196 *O51 +222 -051 +248 -051 *286 “O51 
together. 
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For heavy oil engines, with not more than three 
cylinders, driving auxiliary machinery the diameters of the 
crankshafts may be five per cent less than given by the 
foregoing formula. 

3. Crank Webs of Solid Forged Shafts.—In solid 
forged shafts the breadth of the webs should not be less 
than 1°33 times and the thickness not less than *56 times 
the diameter of the shaft as found by the foregoing formula, 
or, if these proportions are departed from, the webs are to be 
of equivalent strength. 

4, Crank Webs of Built Shafts—(a) The dimensions 
of the crank webs of built shafts are not to be less than those 
given by the following formuls :— 

h= 625 x d 
t= / “12 x de 
h 
where h is the thickness of the web, measured parallel to 
the axis, in inches or millimetres, 
t is the thickness of metal around the eyeholes, 
measured radially, in inches or millimetres, 
d is the diameter required for the crank shaft, in 
inches or millimetres. 

(b) Crank webs are to be securely shrunk on the body 
pieces and crank pins, or to be forced on by hydraulic 
pressure. One or two keys or cylindrical dowels are to be 
fitted at the junction of the body pieces and webs. 


On the application of Owners, the Committee will be 
prepared to give consideration to the circumstances of any 
special case, 

5. Intermediate Shafts.—The diameter of the inter- 
mediate shafts is not to be less than that given by the 
formulee :— 

For engines having a maximum 
pressure under 350 lbs. per | a 
square inch. Diameter of f = C 2 B.H.P. 
intermediate shaft, in oni) R 
(Table IT.) 


iD a/ BLE: 


(Table LIT.) 


pressure of 350 and under 
500 lbs. per square inch. Dia- 
meter of intermediate shaft, 
in inches 


For engines having a maximum | 


For engines having a maximum ) ; 
pressure of 500 to 700lbs.per | = © ic SMP. 
square inch. Diameter of R 


intermediate shaft, in inches (Table IV.) 


where B.H,P, = designed maximum brake horse 
power. 
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Re = revolutions of engines per minute. 


C is a coefficient found from Tables II. or 
III., by interpolation from the values 
found for A, or from Table IV. by 
interpolation from the values found for 
A and the piston speeds. 


In using Tables II., III. and IV. the appropriate value 
of A is found thus : — 


where [) = diameter of cylinder, in inches, 
§S = length of stroke, in inches, 
d = diameter of fly wheel, in feet, 
R = revolutions of engines per minute, 
W = total weight of fly wheel, in tons. 


Where a fly wheel is not fitted, but where there are 
special balance weights at the crank webs, the value of A 
may be found from the formula :— 


tl ee 


624 x wx rx R? 


where [) = diameter of cylinder, in inches, 


§S = length of stroke, in inches, 

r = radius of gyration of balance weights, in 
feet, 

R = revolutions of engines per minute, 

w = total weight of balance weights, in tons. 


Where a flywheel and special balance weights are 
fitted, the value of A may be found from the formula :— 
A= D’x S$ 
(6-24 x wr? + Wad’) x R? 


6. Fly Wheel Shaft.—The diameter of the fly wheel 
shaft is to be at least equal to that of the crank shaft. 


7, Thrust Shafts.—The diameter at the collars of 
thrust shafts transmitting torque is not to be less than 1:05 
times that required for the intermediate shaft. Thrust 
shafts may be tapered down outside the collars to the 
diameter required for the intermediate shaft. 


8. Tube Shafts (Shafts passing through stern tubes but 
not carrying the screw propellers)—The diameter of the 
tube shaft is not to be less than 1°05 times that required for 
the intermediate shaft, and any part of the shaft within the 
tube which may be exposed to sea water is not to be less 
than 1:075 times that required for the intermediate shaft. 
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9. Screw Shafts (Shafts carrying the screw pro- 
pellers).—(@) The diameter of the screw shaft is not to be 
less than that given by the following formula :— 


Diameter of screw shaft, in inches or millimetres = d+ E 


where d_ is the diameter required for the intermediate 

shafts, in inches or millimetres, 

P is the diameter of the propeller, in inches or 
millimetres, 

C = 144 when the shaft is fitted with a con- 
tinuous liner, or 

C = 100 when the shaft is not fitted with a 
continuous liner. 


(b) Screw shafts which run in stern tubes may have the 
end forward of the stern gland tapered down to a diameter, 
at the coupling flange, of 1-05 times d. 


10. Bronze Liners on Shafts.—(a) The thickness of 
liners fitted on screw shafts or on tube shafts, in way of 
the bushes, is not to be less than that given by the 
following formule: :— 

: d 235 
t= ee or t= = 
where t is the thickness of the liner, in inches, 
t,, is the thickness of the liner, in millimetres, 
d is the diameter required for the screw or tube shaft 
under the liner, in inches or millimetres. 


(b) The thickness of a continuous liner between the 
bushes is not to be less than 4 or t,,. 


(c) Continuous liners should be cast in one piece, or, if 
made of two or more lengths, the junctions of the separate 
pieces are to be made by fusion through the whole thickness 
of the liner. 

(d) Liners are to be carefully shrunk on, or forced on to 


the shafts by hydraulic pressure. Pins are not to be used to 
secure the liners. 


(e) If the liner does not fit tightly between the bearings 
in the stern tube, the space between the shaft and the liner 
is to be charged or forced with a plastic material insoluble 
in water and non-corrosive. 


(f) Effective means are to be provided for preventing 
water from having access to the shaft at the part between 
the after end of the liner and the propeller boss. 


11. Stern Bush.—The length of the bearing in the 
stern bush next to and supporting the propeller, is not to be 
less than 4 times the diameter required for the screw shaft 
under the liner. 


12. Couplings.—(a) The diameter of the coupling bolts 
at the joining faces of the couplings is not to be less than 
that given by the following formula :— 

Diameter of coupling bolts, rf meat IFT 


in inches or millimetres... 35 xnxr 


where d is the diameter required for the intermediate shafts, 
in inches or millimetres, 
n is the number of bolts in the coupling, 
r is the radius of the pitch circle of the bolts, in 
inches or millimetres, 


(b) The thickness of the coupling flanges at the pitch 
circle of the bolt holes is not to be less than the diameter of 
the coupling bolts, at the face of the coupling. The thick- 
ness of the screw shaft coupling flange is not to be less 
than 25 of the diameter required for the intermediate 
shaft. 


(c) The radius of the curvature at the fillet where the 
flange starts from the shaft, should not be less than 125 
times the diameter of the shaft adjacent to the flange. 


(d) Where couplings are separate from the shafts, pro- 
vision is to be made to resist the astern pull. 
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TABLE II. FOR INTERMEDIATE SHAFTS OF SINGLE ACTING ENGINES. 


MAXIMUM PRESSURE UNDER 350 LBS. PER SQ. INCH. 


4 CYcLE 
SincLE ACTING 
ENGINES, 


NUMBER OF 
CYLINDERS. 


2 CYCLE 
Sincie ActTine 
ENGINES, 


NUMBER OF 
CYLINDERS. 


lor 


VALUES OF COEFFICIENT e WHERE 


A =-0025 


NO FLY WHEEL 


BALANCE WEIGHTS. 


3 ord 


5 or 6 


7or8 


9 or 10 


11 or 12 


4 


2 Firing 
together. 


6 


2 Firing 
together. 


8 


2 Firing 
together. 
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10 


12 
2 Firing 
together. 
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TABLE II. FOR INTERMEDIATE SHAFTS OF SINGLE ACTING ENGINES. 


MAXIMUM PRESSURE 850 AND UNDER 500 LBS. PER SQ. INCH. 


4 CrcLE 2 CYchE VALUES OF COEFFICIENT C WHERE 
Srnctr Actine |SincLe AcTING|— 
ENGINES. ENGINES, 
Bess #h a Ais lard sc: ve af NO FLY WHEEL OR 
x SO, BOS pti A= ‘0015 A= ‘0025 A=,;005 = 010 == "019 BALANCE WEIGHTS. 
CYLINDERS. CYLINDERS. 
LorQ uh 4°33 4-59 5:23 6°31 — nee 
8 ord 2 4:19 4-24 4-34 4-59 4°83 6-67 
5 or 6 3 4-16 4-18 4°22 4-32 4-42 5-08 
Zor8 4 4-10 4-14 4-18 4-30 4-40 4-90 
9 or 10 5 4-07 4-08 4-11 4-17 4°21 4-42 
11 or 12 6 4-06 4-06 4-08 4-11 4-13 4-23 
= 7 4-05 4-05 4-06 4-08 4-10 4-16 
“SS 8 4-04 4-04 4-04 4-04 4-04 4-06 
— 9 4-03 4-03 4:03 4-03 4-03 4-03 
= 10 4-03 4-03 4-03 4-03 4-03 4-03 
— 11 4-02 4-02 4-02 4-02 4-02 4-02 
aos 12 4-02 4-02 4-02 4-02 4-02 4:02 
4 r 
= 2 Firing 4-19 4:29 4-59 5-00 5:26 6°55 
together. 
6 ; 
= 2 Firing 4-18 4-23 4-41 4-66 4-81 5-41 
together. 
8 
da 2 Firing 4-12 4-18 4-28 4-43 4-51 4-80 
together. 
10 
a 2 Firing 4-10 4-12 4-18 4-27 4°31 4-43 
together. 
12 
a 2 Firing 4-05 4-07 4-10 4-14 4-15 4-20 
together. 
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TABLE IV. FOR INTERMEDIATE SHAFTS OF SINGLE ACTING ENGINES. 
MAXIMUM PRESSURE 500 To '700 LBS. PER SQ. INCH. 
2 Cyrctr SincLe Actinc EnGIngEs. 4 CycLe Sincte Actinc EnGINgEs, 
NUMBER SAA Values of Serer pian cate nce ies Piston Speeds NUMBER Masscas ne Values of Ceetictnns Reet jis fnuto. Piston Speeds 
A. A. 
CF LENEEES. Bs 850 1000 bn an age Ganonee 850 1000 te a 
-OO15 4-45 4-41 4:39 4-37 [ 
= 4 - . QE i) 
0025 4-75 4-70 4-64 4-58 » dee ae “ mg — are 
pe ed Ha sl ie Bs -0025 4-66 459 4-50 4-45 
0015 | 4-22 4-21 4-20 4-18 ~ ee a “on nts ane 
pe yee ii te a 010 5-72 5-84. 5-05 4-81 
005 4-70 4-55 4-49 4-4 ad 
be . ray poe a “irs 0015 4-27 4-26 4-23 4-21 
- -0025 4-42 4-38 4-38 4-27 
0015 414 4-13 4-12 4-11 5 at Fie: Bes ia bad 
a we bes de tae 010 5-10 4-83 4-61 4-48 
005 . 31 % : 
010 4-61 447 4-33 4-26 
ae pee er oo cat 0015 4-20 4-18 4-16 414 
0015 4-07 4-07 4-07 4-05 0025 4-30 4-26 4-22 4-19 
! 3) x = * “Vo . FA . . oD 
-0025 4-11 4-09 4:09 4:07 6 pi au ra . im a 
came i pis ee et 010 4-75 4-58 4-38 4-28 
' : ; “O15 4:88 4-60 4-43 4-30 
-010 4:28 4-21 4-14 4:10 No Fly wal olr Ee RO : 
O15 4-38 424 4-16 411 BaunnceWeient | 5°27 as i ti 
Baianceweignta.| 447 a = et 0015 “17 4-14 4°13 4-12 
, iat wR zi aod ote 0025 4-24 4-21 4-18 4-16 
No Fly Wheel olr | 415 4-06 4-06 4-06 a “005 4°36 4:30 4:28 4°19 
went ie 010 4-58 4-36 4.28 4-21 
” dinding 0 Wir 4-05 4-05 4:05 4-05 ‘O15 4-638 4-40 4°30 4-22 
{Balance Weight!s. Dalanee Welebus.} 4°87 4-52 4-34 4-24 
8 a 4-04 4-04 4-04 4-04 : . aE 
9 iv 4-03 4-03 4-03 4-03 “0015 4-13 411 4-10 4-08 
10 i 4-08 4-03 4-03 4-03 0025 4-18 4-15 4-12 410 
11 . 4-02 4-02 4-02 4-02 8 005 4-27 4-21 4-16 4-18 
12 J 4-02 4-02 4-02 4-02 “010 4:37 4:25 4-19 4-14 
= = O15 4-43 4-27 4-20 4-15 
4 0015 4:87 4:78 4-70 4-63 Mo Ry Wheel clr}, « a ; “! 
rapa 0025 5-85 5-18 5-02 4-87 Balance Weight} 4°58 464 ans oi 
em 005 6-16 5-77 5-45 5-19 
0015 4-48 4:37 4-30 4-26 0085 410 408 mnie ice 
6 0025 4-66 4-54 4-46 4:36 Rede _ is Be i 
Seemer, |  *005 5-06 4-79 4-61 4-48 9 ees viiete pits me on 
“wit 541 509 Vi £58 010 4-26 4-18 4-13 411 
~ OD s 4-19 4-14 4-11 
O15 4-24 4-20 4:17 4-15 4 sional nis - ae a 
0025 4-32 4:27 4-22 418 awexch same # : Z 
8 005 4-58 4-38 4-27 4-21 
ceumee -010 4-70 4-48 4-32 4-24 0015 to-015| 4-18 4-09 4:06 1-06 
O15 4-78 450 4-34 4-25 10 
Balange Weights. | 4°99 4-60 4-39 4-27 es Soe ae Wr) 439 4-14 4-10 4-06 
“0015 4-12 4-09 4-08 4-07 : 
0025 4-16 4-18 4-10 4-08 
10 005 4-24 4-18 4-18 4-08 ‘inctading = = = a 
bc nd 010 4-32 4-21 4-15 4-10 11 ple 4-07 £07 sl 
O15 4-85 4-22 4-16 4-10 bait io 
Balance Weight s.| 4:42 4-25 4°17 4-12 ‘ : 
0015 to-005) 4-06 4-05 4-04 4-03 
‘ 12 010, 015 12 s 4-05 4-05 405 | 405 
Smug | enaworiy | 4-11 4-06 4-05 4-04 
ance Weights. | } 
(OE SOO in ant ST SERS ES | Pe A es ee ee 
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DOUBLE ACTING ENGINES. 
RULES FoR DETERMINING SIZES OF SHAFTS. 

Section 4. 1.—(a) Thecrank, intermediate and other 
shafts, if of ordinary mild steel having a tensile breaking 
strength of 28-32 tons per square inch, are to be of not 
less diameters than those given by the following formule. 

(b) Where shafts are proposed to be made of special high 
tensile steel, their sizes should be submitted for consideration. 


2. Crank Shafts.—Where the designed maximum 
and mean indicated pressures are 500 and 100 lbs. per 
square inch respectively, the diameter of the crankshaft 
of the main engines is not to be less than that given by 
the following formula :— 


Diameter of crank 
shaft, in inches 


or millimetres | =a/ D’ x (AS + BL) 


where ED = diameter of cylinder, in inches or millimetres, 
§S = length of stroke, in inches or millimetres, 


» L. = span of bearings adjacent to a crank, measured 
from inner edge to inner edge, in inches or 
millimetres. 


A and B are coefficients found from Table V. 


Where the designed maximum and mean indicated 
pressures are other than 500 and 100 Ibs. per square inch 
respectively, or where special arrangements of cranks and 
firing orders are adopted, also where balance weights are 
fitted to the crank webs and only light flywheels are fitted, 
the sizes of the shafting will be specially considered. 


TABLE V. FOR CRANK SHAFTS OF DOUBLE ACTING ENGINES. 


500 LBS. PER SQ. INCH MAXIMUM PRESSURE AND 100 LBS. PER SQ. INCH MEAN INDICATED PRESSURE (TOP AND BOTTOM). 


2 CrcLE DouBLE AcTING ENGINES. i 


4 CychE Douste Actinc ENGINES. 


NUMBER | ARRANGEMENT VALUES OF COEFFICIENTS. NUMBER ARRANGEMENT | L ieteadieils VALUES OF COEFFICIENTS. 
a | is | od ba FIRING. 
CYLINDERS. | CRANKS. A B | power. | Aree ; A , 
: i i — | 1 _ — 063 044 
2 _ 104 038 7 
2 aoe _ “104 -038 
3 _ 076 -042 ine 
3 3 = _ 094 -039 
4 -k 116 037 
4 + 159 084 4 sa _ 159 084 
2 * 127 -036 
— 6 A. No per 127 037 
6 xX 141 035 
E * is bas T Cylinder Ends 
Ww nder Ent 
8 can waekne: +200 -032 
7 *K 149 -034 
E 2K oie ts T Cylinder Ends 
‘wo er En 
: 6 - sien Gematoee 185 032 
A ae 
9 : KE 196 “082 | hat fied 
6 pa +167 088 | 
L ore ar +f rope together. “355 -028 
8 4+ | +824 028 
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For heavy oil engines, with not more than three 
cylinders, driving auxiliary machinery the diameters of the 
crankshafts may be five per cent less than given by the 
foregoing formula. 


3. Crank Webs of Solid Forged Shafts.—In solid 
forged shafts the breadth of the webs should not be less 
than 1°33 times and the thickness not less than *56 times 
the diameter of the shaft as found by the foregoing 
formula, or, if these proportions are departed from, the 
webs are to be of equivalent strength. 


4, Crank Webs of Built Shafts —(a) The dimensions 
of the crank webs of built shafts are not to be less than those 
given by the following formule :— 

i= oop x 
t= “12 x d 
h 
where h is the thickness of the web, measured parallel to the 
axis, in inches or millimetres, 
t is the thickness of metal around the eyeholes, 
measured radially, in inches or millimetres 
d is the diameter required for the crank shaft, in 
inches or millimetres. 


(b) Crank webs are to be securely shrunk on the body 
pieces and crank pins, or to be forced on by hydraulic 
pressure. One or two keys or cylindrical dowels are to be 
fitted at the junction of the body pieces and webs. 


On the application of Owners, the Committee will be 
prepared to give consideration to the circumstances of any 
special case, 


5. Intermediate Shafts.—Where the designed maxi- 
mum pressure does not exceed 500 Ibs. per square inch, the 
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diameter of the intermediate shaft is to be not less than that 


given by the formula :— 
=c2/ BHP. 


Diameter of intermediate shaft, ) 
in inches if eed 
Where B.H.P. =Designed maximum brake horse power. 

Fe = Revolutions of engines per minute, 

C is a coefficient found from Table VI. by 
interpolation from the values found for A and the piston 
speeds. 

In using Table VI. the appropriate value of A is found 


thus :-~ 
D’x S$ 
A= W x d? x R? 
where [) = diameter of cylinder, in inches, 
§ = length of stroke, in inches, 
= diameter of fly wheel, in feet, 
R = revolutions of engines per minute, 
W = total weight of fly wheel, in tons, 
Where a fly wheel is not fitted, but where there are 
special balance weights at the crank webs, the value of A 
may be found from the formula :— 
D’x S 
A= G24xwx rx R® 


where [) = diameter of cylinder, in inches, 
§ = length of stroke, in inches, 
r = radius of gyration of balance weights, in feet, 
FR = revolutions of engines per minute, 
w = total weight of balance weights, in tons. 


Where a fly wheel and special balance weights are fitted, 
the value of AQ may be found from the formula :— 


ribenaeras Me ° et: 
(624 x wr? + Wa?) x Fe? 


TABLE 


NUMBER 
OF 


CYLINDERS. | 
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VI. FOR INTERMEDIATE SHAFTS OF DOUBLE ACTING ENGINES. 


500 LBS. PER SQ. INCH MAXIMUM PRESSURE. 
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2 CyrcoLxE DousnE ActTinG ENGINES, 


4 CrcLE Doveie ActTinG ENGINES. 


VALUES OF COEFFICIENT cS FOR THE FOLLOWING | 


PISTON SPEEDS IN FEET PER MINUTE. 


700 
and below. 


850 


1000 


1200 
and above. 


NUMBER 
OF 


|| CYLINDERS. 


VALUES 


VALUES OF COEFFICIENT G FOR THE FOLLOWING 
PISTON SPEEDS IN FEET PER MINUTE. 


and below. 


850 


1000 


1200 
and above. 


‘ 0015 448 4-47 446 444 
0025 4-82 4-79 4-75 4-71 

0015 4-21 4-20 4-19 4-18 

2 -0025 4-35 4-31 4-28 4-26 
Orapks at 005 468 4-58 450 4-48 
O10 B15 4-92 4-74 4:59 


Balance Weights 


2 0015 469 4-65 4-61 4-57 
—o” -0025 bed 5-06 4-95 4-86 
0015 4-11 4-11 4-10 4-09 

0025 4-17 4-16 4-14 4-13 

3 005 4-30 4-25 4-21 4-18 
-010 4-50 4:37 4-28 4-22 

O15 4-62 4:47 4-32 4-25 

Daletse Weishes || B°1B 4-70 4-47 4-31 


0015 4-20 4:18 4-16 415 
-0025 4-30 4-26 4-22 4-19 
r -005 4-53 4-4] 4-31 4-25 
-010 4:78 4-56 4-40 4-30 
O15 4-91 4-63 4-47 4-32 
Dalaear wees (|. oOo 4-84 4-55 4-38 
0015 to -0025| 4-05 4-04 4-04 4-04 
5 -005 to -O15 4:10 4-07 4-06 4-05 
BolanzewWeighes}| 416 4-10 4-07 4-06 
0015 to -0025| 4-06 4-05 4-04 4-04 
6 -005 to -015 4-12 4:09 4-07 4-05 
Baace Waigues}|.. £16 411 4-08 4-06 
All Values, 
7 No vip Wheel of | 404 4-04 4-04 4-04 
Balance Weights. 
8 z 4-03 4-03 4-038 4-038 


” 


4-02 


4-02 


: 0015 4-59 457 455 4-52 
-0025 5-01 4-96 4-91 4-85 

2 0015 4-54 4-5 4-47 444 
rey 0025 4-89 48 4-73 4-64 
2 0015 4-97 4-91 4-85 4-78 
ao -0025 BeD4 5-41 5:27 515 
-0015 4-53 4-48 4-45 4:39 

3 -0025 4-86 4-75 4-65 4-56 
005 5-45 5:20 4-98 4-80 


k2 


0015 419 4-17 
6 0025 4-27 4-23 
+005 4-45 4-31 
B% O10 4-60 4-40 
“O15 4-68 446 
Batanse Weighs}; 4°94 4-54 

0015 4-32 
8 +0025 4-47 4-34 
-005 4-64 446 
f. 010 4-80 4:52 
-O15 4-86 455 
BalanveWelghts}| 5°03 462 


426 


No Fly Wheel or } 
Balance Weighis | 


0015 4-69 4-61 4-53 4-47 
4 0025 jell 4-89 4-74 4-62 
-005 565 5-24 5-03 481 
0015 4-09 408 4-07 4-06 
0025 4-18 4-10 4-09 407 
8. 005 4-18 414 411 4-08 
Simattaneows |. 10 4.28 417 4-12 4-09 
O15 426 418 413 410 
No Fly Wheel or}) 4-34 421 41d 411 

Balance Weights } 
0018 415 413 410 4-08 
-0025 4-20 4-16 4-13 4-10 
2 hace WP Ok 4-28 4-20 415 4-12 
vires ne 7010 4-35 4-28 417 4-13 
O15 488 4-24 4-18 4-13 


4-19 


4-15 
4-19 4-16 6 0015 4-92 4-78 4-65 4-53 
4-24 4-19 a» 

4:28 4:21 2 Cylinder 
4:30 2:22. || wesceuaende (slodoO25 31 5-06 484 4-67 
4-35 1-25 
4-21 418 

i 4:96 4-21 8 “OOLd 5-07 4-84 4-67 4:53 

| 4-34 AS | : . 

| pee pls 4 Cylinder | 
4:37 aoe eg eeeaeet | CORE 5:39 5-07 4-80 4-62 
4-40 28 | 
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6. Fly Wheel Shaft.—The diameter of the fly wheel 
shaft is to be at least equal to that of the crank shaft. 


7. Thrust Shafts—The diameter at the collars of 
thrust shafts transmitting torque is not to be less than 1°05 
times that required for the intermediate shaft. Thrust 
shafts may be tapered down outside the collars to the 
diameter required for the intermediate shaft. 


8. Tube Shafts (Shafts passing through stern tubes but 
not carrying the screw propellers)—The diameter of the 
tube shaft is not to be less than 1°05 times that required for 
the intermediate shaft, and any part of the shaft within the 
tube which may be exposed to sea water is not to be less 
than 1:075 times that required for the intermediate shaft. 


9. Screw Shafts (Shafts carrying the screw pro- 
pellers).—(a) The diameter of the screw shaft is not to be 
less than that given by the following formula :— 

P 


Diameter of screw shaft, in inches or millimetres=d + — 


Cc 


where d is the diameter required for the intermediate 

shafts, in inches or millimetres, 

P. is the diameter of the propeller, in inches or 
millimetres, 

C = 144 when the shaft is fitted with a con- 
tinuous liner, or 

C = 100 when the shaft is not fitted with a 
continuous liner. 


(b) Screw shafts which run in stern tubes may have the 
end forward of the stern gland tapered down to a diameter, 
at the coupling flange, of 1:05 times d. 


10. Bronze Liners on Shafts.—(a) The thickness of 
liners fitted on screw shafts or on tube shafts, in way of 
the bushes, is not to be less than that given by the 
following formulee :— 

d + 235 
te, eae 
where t is the thickness of the liner, in inches, 
t,, is the thickness of the liner, in millimetres, 
d is the diameter required for the screw or tube shaft 
under the liner, in inches or millimetres. 

(0) The thickness of a continuous liner between the 
bushes is not to be less than $t or 4t,,. 

(c) Continuous liners should be cast in one piece, or, if 
made of two or more lengths, the junctions of the separate 
pieces are to be made by fusion through the whole thickness 
of the liner, 

(d) Liners are to be carefully shrunk on, or forced on to 
the shafts by hydraulic pressure. Pins are not to be used to 
secure the liners. 
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(e) If the liner does not fit tightly between the bearings in 
the stern tube, the space between the shaft and the liner is 
to be charged or forced with a plastic material insoluble 
in water and non-corrosive. 

(f) Effective means are to be provided for preventing 
water from having access to the shaft at the part between 
the after end of the liner and the propeller boss. 


11. Stern Bush.—The length of the bearing in the 
stern bush next to and supporting the propeller, is not to be 
less than 4 times the diameter required for the screw shaft 
under the liner. 


12. Couplings.—(a) The diameter of the coupling bolts 
at the joining faces of the couplings is not to be less than 
that given by the following formula :— 


—-— 
“t / x6 .X Ds 
where d is the diameter required for the intermediate shafts, 
in inches or millimetres, 
n is the number of bolts in the coupling, 
r isthe radius of the pitch circle of the bolts, in 
inches or millimetres. 

() The thickness of the coupling flanges at the pitch 
circle of the bolt holes is not to be less than the diameter of 
the coupling bolts, at the face of the coupling. The thick- 
ness of the screw shaft coupling flange is not to be less 
than °25 of the diameter required for the intermediate 
shaft. 

(c) The radius of the curvature at the fillet where the 
flange starts from the shaft, should not be less than *125 
times the diameter of the shaft adjacent to the flange. 

(d) Where couplings are separate from the shafts, pro- 
vision is to be made to resist the astern pull. 


Diameter of coupling bolts, 
in inches or millimetres... 


GENERAL REQUIREMENTS FOR SINGLE AND 
DOUBLE ACTING ENGINES. 

Section 5. 1. Where the cylinder liners are made 
of hard close grained cast iron of plain cylindrical form, 
accurately turned on the outside as well as bored on the 
inside so that their soundness can be ascertained by 
inspection, and their thickness at the upper part is not 
less than ith of the diameter of the cylinder, they need 
not be hydraulically tested by internal pressure. If, how- 
ever, they are made of complicated form, the question of 
testing is to be submitted. 

2. The water jackets of the cylinders, and the water 
passages of the cylinder covers and pistons, are to be tested 
by hydraulic pressure to 80 lbs. per square inch, and are to 
be perfectly tight at that pressure. 
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8. The exhaust pipes and silencer are to be efficiently 
water cooled or lagged to prevent damage by heat, and if 
the exhaust is led overboard near the water-line, means are 
to be provided to prevent water from being syphoned back 
to the engine. 

4. The cylinders are to be fitted with safety valves 
loaded to not more than 40 per cent above the designed 
maximum pressure in the cylinders and discharging where 
no damage can occur. 

5. The air compressors and their coolers are to be so 
made as to be easy of access for overhaul and adjustment. 

6. Where the fuel is injected into the cylinders by air 
pressure, one main air compressor should be provided for 
each main engine. 

In single screw vessels, an auxiliary air compressor 
is to be provided of sufficient capacity to enable the 
engines to be kept at work at not less than two-thirds 
of the normal sea power. 

In twin screw vessels where two sets of compressors 
are fitted, the auxiliary compressor is to be of sufficient 
capacity to enable one main engine to be kept at work at 
not less than two-thirds of its normal sea power. If in 
such engines each main compressor is sufficiently large to 
supply both engines, a smaller auxiliary compressor will be 
sufficient. 

7. A small auxiliary compressor, which does not 
require compressed air for starting up, is to be fitted for first 
charging the air receivers. 

g. At least one high pressure air receiver is to be 
arranged with connections to enable it to be used for fuel 
injection, in case the working receiver of either main engine 
is out of use from any cause. 

9. Where only one scavenging blower is fitted, 
alternative or duplicate means for driving the blower are to 
be provided ready for use. 

10. The water circulating pump sea suction is to be 
provided with an efficient strainer which can be cleared 
inside the vessel. 

11. In vessels intended for open sea service and fitted 
with engines of 350 BEP and over, in which the lubricating 
oil is circulated under pressure a spare oil pump is to be 
supplied with all connections ready for immediate use, and 
two independent means are to be arranged for circulating 
water through the oil cooler, where this is fitted. 


AIR RECEIVERS AND PIPES. 
Section 6. 1. Compressed air receivers for 
starting air are to be supplied of sufficient capacity to 
permit of twelve consecutive startings of each main engine 
without replenishment. 


2. Cylindrical receivers for containing air under high 
pressure, used either for starting or for the injection of fuel 
in oil engines, may be made either of seamless steel or of 
welded, or riveted, steel plates. 


3. Quality of Material—If made of welded, or 
riveted, steel plates, the ordinary rules regarding steel 
material for boilers apply, which provide that where welding 
is employed, either in the longitudinal seams or at the ends, 
the material is to have a tensile strength not exceeding 
30 tons per square inch. (Section 5, clause 2, paragraph (a) 
Rules for Quality and Testing of Materials.) If the 
welding be not lap-welding, full details are to be submitted 
before the work is commenced. 

4, In the case of seamless receivers, the rules for 
material will be the same as for boiler shells, but the 
permissible extension may be 2 per cent less than that 
required with boiler plates. 


5. Tensile and Bend Tests are to be made from the 
material of each receiver. Where they are welded or 
riveted, the tests may be made, and the thicknesses verified, 
before the plates are bent into cylindrical form. In the 
cases of seamless receivers, the thicknesses are to be verified 
by the Surveyor before the ends are closed in, and at this 
time the Surveyor is to select and mark the test pieces 
required from either of the open ends of the tube. The 
test. pieces are to be annealed before test, so as to properly 
represent the finished material. 

6. The permissible working pressure for welded or 
seamless receivers is to be determined by the following 
formule :— 


ar oe TEE 
WP s 


for thicknesses of § inch and above. 
wp =C% Sx =2 


for thicknesses below $ inch. 
where WP is the working pressure in Ibs. per square inch, 
S is the minimum tensile strength of the steel 
shell plates in tons per square inch, 
tis the thickness of the shell plates in 32nds of 
an inch, 
1D _ is the internal diameter in inches, 
C=38'5 for seamless receivers of thickness § inch 


and above, 

C =34'5 for seamless receivers of thickness below 
§ inch, 

C=27 for welded receivers of thickness § inch and 
above, 


C=24 for welded receivers of thickness below § inch. 
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7. For flat end plates welded to cylindrical shells 
" 2 
WP = 72 - is t 
where WP is the working pressure in lbs. per square inch, 
t is the thickness in 82nds of an inch, 
D is the internal diameter in inches. 

8. (a) The permissible working pressure for receivers 
made of riveted steel plates is to be determined by the 
rules regulating the working pressure of boilers ; where end 
plates are dished outwards to partial spherical form and not 
fitted with stays the following formula is to be used :— 

wpe = /8* gt 


where WYP is the working pressure in Ibs. per square inch, 
t is the thickness in 82nds of an inch, 

FR? is the inner radius of curvature of the end, in 
inches, which is not to exceed the diameter 
of the shell, 

S is the minimum tensile strength of plates, in 
tous per square inch. 

The inside radius of curvature at the flange connecting 
the end to the cylindrical shell is not to be less than four 
times the thickness of the end plate and in no case less than 
2°5 inches, 

(>) Where the end has a manhole in it, 45 inch is to be 
added to the thickness of the plate, 

If the plate at the manhole is stiffened by flanging, 
the total depth of the flange from the outer surface, in 
inches, is to be at least 

WA txw 
where t is the thickness of plate, in inches, 
w is the minor axis of the hole, in inches. 

9. Each welded or seamless receiver is to be carefully 
annealed after manufacture, and before the hydraulic test. 

10. Each welded or seamless receiver is to be subjected 
to a hydraulic test of twice the working pressure, which 
it shall withstand without permanent set. 

11, Each receiver made of riveted steel plates for 
pressures up to 300 Ibs. per sq. inch is to be tested by hydraulic 
pressure to 14 times the working pressure, plus 50 Ibs. per 
sq. inch. Where higher working pressures are used, the test 
pressure need not be more than 200 Ibs. per sq. inch above 
the working pressure. 

12. All receivers above six inches internal diameter 
are to be so made that the internal surfaces may be examined, 
and, wherever practicable, the openings for this purpose 
are to be sufficiently large for access. Means are to be 
provided for cleaning the inner surfaces by steam, or 
otherwise. 


Section 7 
AEAVY OIL 


13. Hach receiver which can be isolated is to be pro- 
vided with a safety valve, adjusted to the maximum working 
pressure. If, however, the air compressor is fitted with a 
sefety valve so arranged and adjusted that no greater 
pressure than that permitted can be admitted to the re- 
ceivers, they need not be fitted with safety valves. 

14. Each receiver is to be fitted with a drain arrange- 
ment at its lowest part, permitting oil and condensed water 
to be blown out. 

15. Oil or air pipes subjected to high pressure are to 
comply with the requirements for steam pipes, Section 183, 
clauses 7 and 16 (Rules for Engines and Boilers of 
Steam Vessels). 

Where solid drawn steel pipes are used and the material 
complies with the requirements of Section 15 of the Rules 
for Quality and Testing of Materials, the working pressure 
may be determined from the following formula: — 


WP = Cae 114 


where WP is the working pressure in Ibs. per square inch 
to which the pipes will be subjected, 
D is the internal diameter of the pipes, in 
inches, 
t is the thickness of the pipes, in 100ths of an inch. 
Pipes which are subjected to a working pressure up to 
1,000 Ibs. per square inch are to be tested hydraulically to at 
least. twice the working pressure to which they will be 
subjected, and those subjected to a higher working pressure 
than 1,000 Ibs. per square inch to an hydraulic test of at least 
1,000 Ibs. per square inch above their working pressure. 


PUMPING ARRANGEMENTS. 

Section '7. 1. The pumping arrangements are to be 
the same as would be required for steam vessels of similar 
size and power, with the exception that a bilge suction need 
not be fitted to the main water circulating pump. 

In the case of vessels having two or more independent 
power pumps which can be used for bilge or ballast services, 
an engine room direct bilge suction, additional to that 
required by Section 4, clause 5 (c¢) of the Rules for 
Engines and Boilers, is to be provided. 

One bilge pump worked from the main engines will be 
sufficient where the brake horse power does not exceed 350, 
provided that the power pump required by Section 4, 
clause 4 of the Rules for the Construction and Survey of 
Engines and Boilers of Steam Vessels be fitted. 

2. Where the cooling water discharge from various parts 
of the engines is led to the bilges, special arrangements are 
to be made to deal with this water, in addition to the ordinary 
bilge pumping arrangements. 
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MISCELLANEOUS. 

Section 8. 1. All oil fuel pipes, tanks and their 
fittings are to comply with the requirements of Section 20 
(Rules for Steel Vessels). 

2. Special attention is to be given to the ventilation 
of the engine room. 

8. If the auxiliaries are worked by electricity, the cables, 
motors, control gear and electrical spares in connection with 
them are to be in accordance with the Rules for Electrical 
Equipment. 

4, It is recommended that all pipes conveying fuel oil 
should, as far as possible, be made of steel or iron, rather 
than copper, owing to the rapid corrosion of copper pipes 
when using oil containing sulphur. 


SPARE GEAR. 

Section 9. In vessels engaged on open sea service, 
the articles mentioned in the following list (so far as they 
are applicable) will be required to be carried, viz. :— 

For Main Engines. 

1 cylinder cover of each desigu used, complete with 
all valves, valve casings, springs and other fittings 
and, in addition, one complete set of valves for 
one cylinder, with their springs and other fittings. 

Fuel needle valves for half the number of cylinders 
of each engine. 

1 piston complete, with all piston rings, studs and 
nuts and, in addition, one set of piston rings for 
one piston. 

Telescopic cooling pipes for one piston. 

1 set of skew wheels for the cam shaft drive of one 
engine. 

1 set of studs and nuts for one cylinder cover of 
each design used. 

2 crosshead bearing bolts and nuts, or one gudgeon 
pin where trunk pistons are used. 

2 crank pin bearing bolts and nuts. 

2 main bearing bolts and nuts. 

1 set of bolts for one crank shaft coupling. 

1 set of bolts for one intermediate shaft coupling. 


For Main Engine Air Compressors and Pumps. 
1 set of piston rings for one piston of each size 
used in the air compressor. 
1 half set of suction and delivery valves for each 
size used in the air compressor. 


Not less than 10 per cent of suction and delivery 
valves for the scavenge air pump where lift 
valves are used. 
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1 impeller, impeller shaft and bearings where 
scavenge blowers are used. Where more than 
one scavenge blower is fitted, and one of these is 
additional to the required capacity of blower or 
blowers, under full working conditions, no spare 
parts need be supplied provided the additional 
blower is arranged to be easily substituted for the 
working blowers. 

1 additional fuel pump or all working parts for one 
fuel pump. 

1 additional water circulating pump to be fitted 
and connected ready for use. 


For each size of Auxiliary Heavy Oil Engine. 

1 complete set of valves for one cylinder, with their 
springs and other fittings. 

Fuel needle valves for half the number of cylinders. 

1 set of piston rings for one piston. 

1 set of studs and nuts for one cylinder cover. 

2 crosshead bearing bolts and nuts, or one gudgeon 
pin where trunk pistons are used. 

2 crank pin bearing bolts and nuts. 

2 main bearing bolts and nuts. 

1 set of piston rings for one piston of each size used 
in the air compressor. 

1 half set of suction and delivery valves for each 
size used in the air compressor. 


1 additional fuel pump or all working parts for one 
fuel pump. 


For Auxiliary Pumps. 
1 suction and one delivery valve for the daily fuel 
supply pump. 
1 suction and one delivery valve for the bilge 
pumps. 


General. 

A quantity of assorted nuts and bolts. 

A length of pipe of each size used for the fuel 
delivery and injection air pipes to the main and 
auxiliary power cylinders, and the air delivery 
from the main and auxiliary compressors to the 
receivers, with unions and flanges suitable for 
each. 


PERIODICAL SURVEYS. 


Section 10. The periodical surveys of the machinery 
are detailed on page 23 under “Petrol, Paraffin, and 
Heavy Oil Engines.” 


By order of the Committee, 


ANDREW SCOTT, 
Secretary. 
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RULES FOR ELECTRIC PROPELLING MACHINERY 


(For Tables, see pages 164-178). 


GENERAL. 

Section 1. In vessels propelled by electrical 
machinery, either wholly or partly by this means, the Rules 
with regard to machinery are the same as those relating to 
steam engines so far as regards the testing of material used 
in their construction and fitting of sea connections, suction 
and discharge pipes, shafting, stern tubes and propellers. 

The following rules are also to be observed. ‘These 
relate to the electric propulsion equipment, with such 
references to the mechanical equipment as are required for 
the successful operation of the combined system. Such 
requirements are additional to those detailed in the appro- 
priate sections of the Rules. 


CONSTRUCTION. 

Section 2. 1. In vessels built under special survey 
and fitted with electric propelling machinery, the whole of 
the electrical machinery, including switch gear, control gear, 
cables, main and auxiliary generators, motors and exciters, 
are to be constructed under special survey. 

Any alterations and additions to the installation which 
are made are to be carried out under the inspection, and to 
the satisfaction, of the Surveyors. 

2. In the cases of electric propelling machinery or 
engines being built under special survey, the distinguishing 
mark > will be noted in red, thus :—>*KLMC or >KNE. 

8. In order to facilitate the inspection, the plans of the 
machinery, control gear, cables and electric circuits are to be 
submitted for approval. 

4, The Surveyors are to examine the materials and 
workmanship from the commencement of the work until the 
final test of the machinery under full power working 
conditions has been satisfactorily carried out. Any defects 
are to be pointed out as early as possible. 

5. Any novelty in the construction, operation or appli- 
cation of the machinery is to be reported to the Committee 
and submitted for approval. 


STEAM ENGINES FOR PROPULSION 
GENERATORS. 
Section 8. 1. Governing.—An efficient governor 
is to be incorporated, which is to be arranged so that when 
operating at rated speed and the rated load is thrown off, the 


maximum variation in speed is not to be sufficient to bring 
the emergency governor into operation, and the permanent 
variation is not to exceed four per cent of the rated speed. 

Nore :—Exhaust steam turbines working in conjunction 
with reciprocating engines require an emergency overspeed 
governor only. 


2. Speed Control—When the propeller speed is 
arranged to be varied by controlling the engine speed the 
control is to be arranged to permit increments and decrements 
of speed not exceeding one per cent of maximum speed 
between 50 per cent and 100 per cent of maximum rated 
speed. 

3. Maximum Speed.—The engines are to be capable of 
withstanding for five minutes without injury a speed of 
15 per cent in excess of the maximum rated speed. 


4. Emergency Governor.—An emergency overspeed 
governor, independent of the main governor, is to be 
arranged to trip the throttle valve when the speed exceeds 
the rated maximum running speed by not less than 10 nor 
more than 15 per cent. It is also to be arranged for hand 
tripping. 

5. Mixed Pressure Turbines.—If, in the case of a 
turbine, exhaust steam can be admitted to the lower stages, 
an automatic shut-off controlled by the governor and 
emergency trip is also to be provided. 

6. Bled Steam.—When provision is made for bleeding 
steam from the intermediate stages of a turbine, non-return 
valves, or positive shut off valves operated through oil pressure 
by the emergency governor, are to be fitted. 


7. Torque Limiting.—In cases where the arrangements 
permit a propelling motor to be connected to generating 
plant having a continuous capacity higher than the motor 
rating, means are to be provided to limit the continuous 
input to the motor to approximately five per cent above the 
torque for which the shaft is approved. 

8. Lubricating Oil.—Steam turbine driven sets are to 
be provided with a suitable emergency supply of lubricating 
oil as required by Section 9 of the Rules for Steam Engines 
and are to have in addition a gravity tank having sufficient 
reserve to maintain lubrication until the unloaded turbine 
comes to rest from its maximum rated running speed. 
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9. Mechanical Balance.—The engines and generators 
are to be so constructed, erected and supported that when 
running at any and every working speed all revolving and 
reciprocating parts are well balanced go as not to give rise 
to any appreciable vibration. 


OIL ENGINES FOR PROPULSION GENERATORS. 
Section 4. 1. Governing.—An efficient governor 
capable of rapidly shutting off the flow of oil fuel is to be 
provided. It is to keep the engine speed within seven per 
cent momentarily and three and a-half per cent permanently 
at full speed when full load is removed. 

2. Emergency Governor. — A suitable overspeed 
emergency governor, independent of the main governor, is to 
be arranged to cut off the fuel from the cylinders when the 
speed exceeds the rated maximum running speed by approxi- 
mately 20 per cent. 

8. Critical Speed.icWhen coupled to the generator 
or generators the combined set must not run within the 
vicinity of a critical at any designed running speed. 

4. Rating.—The engine is to be capable, for periods 
of one hour, of developing a load 10 per cent above its 
rated output within the limits of variation in speed defined 
in clause 1 without undue heating of the engine or other 
mechanical trouble. The rated output in B.H.P. (unless 
otherwise approved) is to be the load required to drive the 
generators and all direct coupled auxiliaries at their 
continuous maximum rating for a period of 12 hours when 
working with a barometric pressure of 80 inches of mercury 
and a surrounding air temperature of 62° I. (16-7° 0.). 


GENERAL REQUIREMENTS OF ELECTRIC 
PROPULSION MACHINES. 

Section 5. 1. Insulation.—(q) All windings are to 
be insulated and treated to resist moisture, sea air and oil 
vapour. 

(b) All windings are to be insulated from the frame 
with mica or micanite. Where it is desired to use other 
types of insulation, particulars regarding the behaviour, 
properties and life of the materials are to be submitted for 
consideration. 

2. Terminals.—The terminals are to be so secured and 
spaced or shielded that they cannot be accidentally earthed, 
short circuited or touched. Cable conductors are to be 
furnished with appropriate sweating sockets. 


3. Coolers.—If water coolers are employed they are to 
be arranged so as to prevent leakage or condensation from 
cooler tubes from entering the machines. 
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4, Thermometers.—Machines having an_ enclosed 
ventilating system or ducts for the exhaust air are to be 
fitted with thermometers for recording the temperature of 
the ventilating airas it leaves the machine. 


5. Ventilation.—Ample provision is to be made for 
supplying cool air to and removing hot air from the machine 
and to avoid as far as practicable any intake of moist or 
oil-laden atmosphere. 


Where the machines are not ventilated by a closed 
system, using water coolers, they are to be ventilated with 
cooling air not exceeding 120° F. (49°C.). In cases where 
the ventilating air exceeds 120° F. the permissible temperature 
rise of the machine is to be reduced by an amount equal to 
the excess temperature. 


6. Heating when Idle.—All generators of 500 kw. or 
motors of 500 S.H.P. and over, are to be provided with 
efficient means for heating the windings, either electrically 
or otherwise, to prevent condensation when idle. If steam 
pipes are used for this purpose, the joints are not to be 
within the machine. 


7. Shaft Currents.—Means are to be provided to 
prevent circulating currents passing from the journals to the 
bearings. 


8. Excitation.—(a) Systems dependent on the auxiliary 
generators for excitation are to be capable of manceuvring 
and of maintaining power at all times with a fall of 10 per 
cent of excitation voltage at the bus-bars. 


(b) For large equipments it is recommended that an 
alternative means of excitation should be provided, The 
auxiliary generators may constitute this reserve. 


9. Facilities for Inspection and Repair.—For the 
purposes of inspection and repair, provision is to be made for 
the withdrawal and replacement of the field coils of direct 
current machines and salient pole alternating current 
machines, and for sufficient access to stator and armature 
coils. Facilities are to be provided for supporting the motor 
shaft to permit the withdrawal and inspection of bearing 
bushes. Wear-down gauges are to be supplied for generators 
of 1,000 kw., and motors of 1,000 8.H.P., and over. 


10. Mechanical Protection.—Suitable handrails or 
screens are to be provided to prevent personal injury or the 
entrance of extraneous bodies. All live parts in excess of 
250 volts to earth, are to be suitably guarded or enclosed. 
Machines are to be amply protected against drip and 
mechanical damage. 
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11. Lubrication.—(a) Means of lubrication are to be 
efficient at all running speeds and all normal working oil 
temperatures, and with the ship inclined from the normal at 
any angle up to 15° transversely and 10° longitudinally, and 
with rolling up to 224° without the spilling of oil. 

(b) Oil flingers or other suitable means are to be provided 
to prevent the lubricant from creeping along the shaft or 
otherwise gaining access to the insulation of the machine or 
any live part thereof. 

12. Position in Ship.—(a) The machines are to be 
placed in well-ventilated compartments in which inflammable 
gases cannot accumulate, and in such a position as to be clear 
of all inflammable material. Unprotected woodwork or other 
combustible material is not to be fitted within a distance of 
12 inches measured horizontally from, or within 4 feet 
measured vertically above the machines. 

(b) The machines are to be placed in positions in which 
they are not exposed to risk of mechanical injury or to 
damage from water, steam or oil, and in all vessels engaged 
on open sea service they are preferably to be placed with their 
axes of rotation in a fore and aft direction. If placed 
athwartships end play is to be reduced to a minimum and 
provision made for the end thrust due to rolling of the vessel. 

(c) Ventilation ducts are to be so arranged that water or 
extraneous bodies cannot drop into the machines. 

13. Foundations and Bilges.—(a) Plans of the seatings 
for the main propulsion generators and motors, are to be 
submitted for approval. 

(b) Special means are to be provided to prevent the 
accumulation of bilge water under the machines and a direct 
bilge suction should be fitted in the main motor room. It is 
recommended that permanent means of illumination of the 
bilges under the machines be provided. 

14. Maneuvring.—The torque available for mancu- 
vring is to be reasonably in excess of the trailing action 
of the propeller to enable the latter to be stopped or reversed 
in a reasonable time when the vessel is travelling at maximum 
service speed. 


ALTERNATING CURRENT SYSTEMS. 
Section 6. 1. Limiting Pressures.—The pressure, 
under normal working conditions, at any part of the system 
for equipments not exceeding 15,000 8.H.P, per shaft is not 
to exceed the following values. 
Between lines 3,500 volts. 
To earth ... 2,020 volts. 
Proposals involving higher voltages for larger equipments 
are to be submitted for consideration. 


2. Stator Laminations.—(a) Laminations are to be 
securely clamped, and are to be efficiently and permanently 
supported around the whole of the periphery. 

(b) Laminations are to be suitably insulated from one 
another with an approved durable material. 

3. Propulsion Generators.—(a) The ratings and 
limits of permissible temperature rise for alternators are 
to conform to Appendix 3. If the ventilating air exceeds 
120° F. (49° C.) the permissible temperature rise is to be 
reduced by an amount equal to the excess temperature. 

(b) Machines of 5,000 k.v.a. and over, or machines 
having an axial core length of one metre or over, are to have at 
least three embedded temperature detectors and a temperature 
indicating instrument. It is also recommended that detectors 
of this type should be fitted to smaller machines where 
practicable. 

(c) Suitable space is to be provided for the removal of 
the rotor for the inspection of the rotor and stator. 

(d) Stator and rotor windings are to be suitable for 
manceuvring in accordance with clause 6 (b) of this Section 
without impairment. 


4. Propulsion Motors.—(a) The ratings and limits of 
permissible temperature rise for motors are to conform to 
Appendix 38. 

(b) The collector rings and rotor terminals of synchronous 
type motors are to be suitably insulated for the voltage induced 
during manceuvring. Insulating barriers are to be provided 
where necessary. 

(c) Induction rotor windings of synchronous type motors, 
used for manoeuvring purposes, are to be mechanically strong 
and of ample section to prevent over-heating during repeated 
manceuvres in accordance with clause 6 (0) of this Section. 

(d) Provision is to be made for machining the collector 
rings or for their easy removal for that purpose. 

(e) Machines of 5,000 S.H.P. and over, or machines 
having an axial core length of one metre or over, are to have at 
least three embedded temperature detectors and a temperature 
indicating instrument. It is also recommended that detectors 
of this type should be fitted to smaller machines where 
practicable. 

5. Stability.—The motors and generators are to be 
designed and arranged to maintain electrical stability and 
to remain in step under all normal conditions of running. 


6. Excitation.—(a) Exciters, balancers, boosters and 
motors for driving them are to conform to Appendix 4, 
except that in tropical climates or where fixed in hot 
eituations where the ventilating air adjacent to the machine 
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exceeds 120° F. (49°C.), the temperature rise at rated full 
load is not to exceed 63° F. (85° C.) all temperatures being 
measured by thermometer. 


(6) After a full load run of the complete equipment, for 
not less than three hours, followed by a full speed reversal 
and five normal manceuvres within a period of 30 minutes, 
the temperature rise of any machine supplying the extra 
excitation required for alternating current systems, is not to 
exceed that permitted in the preceding clause by 18° F.(10°C.). 


(c) Field windings and all machines supplying over- 
excitation during manceuvring are to be capable of with- 
standing the excess current over a reasonable period, to allow 
for inadvertent delay during a reversal operation, without 
impairment, after attaining the temperature rise corre- 
sponding to normal continuous working. 


(d) Negative boosters are, when necessary, to be provided 
with overspeed protection. 


(e) The strength of shafts and couplings of exciting 
machines for alternating current equipments is to be suitable 
for the increased output necessary during manceuyring. 


DIRECT CURRENT SYSTEMS. 


Section 7. 1. Limiting Pressures.—For equip- 
ments not exceeding 15,000 S.H.P. per shaft the pressure to 
earth at any part of the system under normal working 
conditions is not to exceed 600 volts. The voltage of any 
single armature is not to exceed 1,000. 


Proposals involving higher voltages for larger equip- 
ments are to be submitted for consideration. 


2. Propulsion Generators and Motors.—The ratings 
and limits of permissible temperature rise are to conform to 
Appendix 3. 


8. Brush Gear.—The brushes are to be staggered 
longitudinally to prevent the formation of ridges on the 
commutators and arranged in such manner that in multipolar 
machines every part of the commutator working surface 
is swept by an equal number of positive and negative 
brushes. 


4. Excitation.—The arrangements for motor and 
generator excitation are to be such that if the motor 
excitation circuit is opened by a switch or contactor the 
generator excitation is simultaneously opened or the generator 
voltage is immediately reduced to zero. 


5. Overspeed Protection. — Overspeed protection 
devices are to be arranged to interrupt the supply of power, 
and the armatures are to be suitably constructed to prevent 
damage due to temporary overspeeding, where the system 
permits excessive overspeeding at light loads. 
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GENERAL REQUIREMENTS FOR PROPULSION 
CONTROL GEAR AND SWITCHBOARDS. 


Section 8. 1. Position—(«) Control boards and 
switchboards are to be placed in accessible, well-ventilated 
positions, free from inflammable gases and acid fumes, and in 
which they are not exposed to risk of mechanical injury or 
damage from water, steam or oil. 


(b) Unprotected woodwork or other combustible material 
is not to be fitted within a distance of 12 inches of any live 
metal, measured horizontally from, or four feet measured 
vertically above, the panel. 


(c) Essential controls for manceuvring operations are to 
be grouped at the starting platform and any necessary 
instruments and gauges are to be in direct view from this 
position. 


2. General Construction.—(a) Switchboards and con- 
trol panels are to be constructed wholly of durable, non- 
ignitable, non-absorbent materials. 


(b) If insulating material be used for the base, it is to 
be of permanently high dielectric strength and insulation 
resistance, and full particulars regarding its properties should 
be submitted for consideration. 


(c) If semi-insulating materials such as marble or slate 
are used, all conducting parts are to be insulated from the 
slate or marble slab with mica or other approved non- 
hygroscopic insulating material, and the slab is to be similarly 
insulated as a whole from the frame on which it is mounted ; 
the frame is to be effectually earthed. 


(d) The various live parts are to be so arranged, by 
suitable spacing or shielding with non-ignitable insulating 
materials, that an arc cannot be maintained between any 
such parts. 

(e) All parts, including connections, are to be readily 
accessible from the front or back. Fuses are to be placed in 
approved positions. 

(f) Omnibus bars and ordinary bare connecting con- 
ductors on switchboards are to be proportioned so that their 
average temperature will not rise more than 54° F. (30° C.) 
above that of the surrounding air when rated at 2,000 amperes 
or below when the maximum current flows through them 
continuously. For bare conductors rated above 2,000 amperes 
the temperature rise is not to exceed 72°F, (40°C.). The 
temperature rise of each part is not to exceed the average 
temperature by more than 9° F.(5°C.) and in other respects 
they are to comply with Appendix 1. 

(g) All cable connections in the control and switchgear 
in any circuit essential for manceuvring or maintenance of 
propelling power are to be stranded and to consist of not less 
than seven strands and have a sectional area of not less than 
-0045 square inches (7/029). 
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(h) All nuts and screws securing electrical connections 
are to be effectively locked so that they cannot become loose. 

(i) All circuits, instruments and important apparatus 
are to be clearly and indelibly labelled for indentification. 
If detachable name plates are employed, they are to be non- 
ignitable, and if of metal are to be disposed so as not to 
involve risk of short circuits or earths. 

(7) Each voltmeter, pilot or earth lamp with its con- 
necting wires is to be protected individually by a fuse on 
each insulated pole close to the incoming supply. Pilot 
lamps and indicating lamps may have common fuses. 

(k) Switches and contactors are as far as practicable to 
be connected so that their blades or moving parts are not 
alive in the “ off” or de-energised position. 

(1) Where switches and fuses are fitted on the same pole 
they are to be arranged so that the fuses are not alive when 
the corresponding switches are in the “ off” position. 

(m) Switches and circuit breakers are to conform to the 
Rules for Electrical Equipment, Section 3, clause 5. 

(n) Fusible cut-outs are to comply with the Rules for 
Electrical Equipment, Section 3, clause 6, and are to be 
suitably labelled with the circuits or devices which they 
control. 

(0) All levers, handles, handwheels, interlocks, and their 
connecting links, shafts and bearings for the operation of 
switches and contactors are to be of such proportions that 
they cannot be broken by manual operation. 

(p) Suitable interlocks, preferably mechanical, are to be 
provided to prevent damage by improper operation, such as 
the opening of switches or contactors not intended to be 
operated while carrying current. 

(q) Provision is to be made for the manual operation of 
all manceuvring contactors, switches, field regulators, or 
controllers with reasonable effort, without the aid of solenoids 
or other electric, pneumatic or hydraulic aid. If such aid be 
used for normal operation, failure of the electric, pneumatic 
or hydraulic aid must not result in interruption of power to 
the screw shaft and the device must be capable of purely 
manual operation without any delay in changing over to 
manual control. 

Nore:—This requirement does not apply to bridge 
control. 

(r) The cases of all instruments using a higher pressure 
than 250 volts to earth, and secondary windings of instrument 
transformers, are to be earthed. 

(s) Switches normally subject to arcing, such as the 
short circuiting and isolating switches for direct current 
generators connected in series, are to be provided with 
substantial and renewable arcing tips. 


(é) All apparatus is to be arranged to function satis- 
factorily under conditions of vibration and shock, and with 
the ship inclined from the normal at any angle up to 15° 
transversely and 10° longitudinally, and when rolling up to 
224° from the vertical. nf 

(uw) All devices dependent on current supplied from the 
auxiliary bus-bars are to be arranged to operate satisfactorily 
with a voltage variation from minus 10 per cent to plus 5 per 
cent. 

(v) For the purpose of maintaining alignment and ease 
of operation, operating shafts are to be fitted with flexible 
couplings and expansion joints where necessary and means 
are to be provided for effective lubrication. 

(w) All steel parts are to be suitably treated to resist 
corrosion. 

3. Overload and Short Circuit Protection.—Provision 
is to be made for protection against severe overloads or 
electrical faults likely to result in serious injury to the plant, 
but the operating point is to be set sufficiently above the 
currents and loads usually experienced in a heavy sea-way or 
when manceuvring, to prevent interruption of power. 

4, Earth Detection.—(a) The main propelling circuit 
is to be provided with means for detecting earth faults. 

(6) For D.C. equipments exceeding 500 volts and for 
all A.C. equipments, aural and visual alarms are to be operated, 
but power supply is not to be interrupted on the occurrence 
of a fault, so that the plant may continue to operate with 
a single earth. If an earth connection be used for the 
operation of the detector, the arrangements are to be such 
that the earth circuit is automatically opened in order to 
stop the circulation of fault current. 

(c) Earth detection devices are to be arranged to function 
for all earth leakage faults exceeding five amperes. On three- 
phase alternating current systems at least 95 per cent of the 
generator and motor windings are to be protected. 

(d@) A switch may be installed to cut out the aural 


‘device to prevent continuous alarm, but in such case the 


visual device is to be automatically switched on when the 
aural device is switched off. 

(e) Excitation circuits are to be provided with lamps, 
voltmeters or other suitable means to indicate continuously 
the state of the insulation of the system under running 
conditions. 

5. Mechanical Protection.—All exposed current 
carrying parts having a potential of over 250 volts to earth 
are to conform to the following requirements :— 

(a) Terminals are to be enclosed. 

(b) The sides and rear of switchboards and control panels 
are to be suitably screened. 
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(c) Access doors are to have prominent and permanent 
nameplates giving the maximum voltage, and are to be 
interlocked to prevent access while such parts are alive, or 
in approved cases are to be provided with a special key under 
the care of the chief engineer. 

(d) Exposed current carrying parts exceeding 250 volts 
to earth are not to be permitted on any switchboard or control 
panel. 

6. Bridge or Deck Control.—(a) The control is to be 
simple and easy to operate, 

(b) It is to be such that the operator cannot produce 
currents or loads in excess of the working capacity for 
which the plant is designed. 

(c) Control is to be carried out without reference to 
electrical instruments. 

(d) Alternative control in the engine room is to be 
provided, and so arranged that transfer of control to the 
engine room can be made in emergency without excessive 
loss of time. 

(e) It is to be arranged so that simultaneous control of 
the propelling machinery from the bridge and engine room 
is not possible. 

7. Instruments and Gauges.—(a) Instruments and 
gauges which are necessary for the efficient operation of the 
plant are to be provided. Particulars are to be submitted for 
consideration. In cases where the rotation of the propeller 
motors cannot readily be observed from the starting 
platform, indicators are to be provided. 

(b) All essential instruments are to be capable of 
withstanding vibration and shock without impairment and 
are to be fitted in moisture-proof cases. 

(c) Instruments are where necessary to be protected 
from the influence of stray magnetic fields. 

(d) A 500-volt insulation tester, giving the resistance in 
megohms, for the purpose of testing and tracing faults is to be 
carried on all sea-going vessels. It is recommended that all 
parts of the system be periodically tested and a log of the 
results kept, 

8. Discharge Protection.—(a) For the protection of 
the field windings and cables efficient means are to be 
provided for limiting the induced voltage when the field 
circuits are opened. 

(6) Where excitation is obtained from the auxiliary 
bus-bars efficient means are to be provided to limit the 
induced voltage on the bus-bars when the generator or 
distribution circuit breaker opens. 

9. Direct-current Systems.—(a) Where two or more 
direct-current generators are connected in series, means are 
to be provided to prevent the reversal of the prime mover on 
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the failure of the power supply to any one generator if such 
reversal would result in damage or overspeeding. 

(b) If the regenerated energy transmitted by the pro- 
peller motor on stopping or reversing the propeller is of a 
magnitude that would cause an undue increase in the engine 
speed, means are to be provided for suitably absorbing 
or limiting such power. 

(c) Where the propulsion generators are also to be used 
for other purposes, suitable overload protection and provision 
for voltage adjustment is to be made in conformity with 
the Rules for Electrical Equipment. 


10. Reversing Switches.—(a) Contactors or switches 
used for reversing the rotation of the propeller, are to be 
mechanically interlocked to prevent the circuits for ahead and 
astern rotation being closed simultaneously. 

(0) The reversing contactors or switches are also to be 
provided with means for forcing them open if they should 
become stuck in the closed position. 

11. Resistances.—(a) Resistances are to comply with 
Section 12, clause 2, of the Rules for Electrical Equip- 
ment. 

(6) Shunt resistances connected across the field circuit 
of synchronous propelling motors when they are functioning 
as induction motors are to be suitably insulated for the 
voltage induced when reversing and amply rated to allow for 
inadvertent delay during the reversing operation. 


12. Temperature Alarm.—Machines having an en- 
closed ventilating system or ducts for the exhaust air, are to 
have an aural alarm device arranged to operate when the 
outgoing air exceeds the predetermined safe value. 

18. Reversing Levers and Handwheels.—Propeller 
reversing levers or handwheels are to be clearly and perma- 
nently marked with the positions for “ahead” and “astern” 
working. Levers or handwheels placed athwartships are 
preferably to be arranged for right hand or clockwise rotation 
for ahead working or if operated in a fore and aft direction 
to be arranged to correspond with the direction in which the 
vessel is moving. 

14. Auxiliary Power.—Distribution circuits connected 
to the auxiliary bus-bars for excitation and lubricating oil 
pumps, etc., are to be suitably protected from interruption 
due to overloading of non-essential circuits. 

15. Speed Control.—When the propeller speed is 
arranged to be varied by voltage control or similar electrical 
means, the control is to be arranged to permit an adjustment 
between 50 per cent and 100 per cent of maximum rated 
speed in steps not exceeding one per cent of the maximum 
speed. 
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CONDUCTORS AND CABLES. 


Section 9. 1. Conductors.—() All conductors are 
to be of annealed copper conforming to the Standards of the 
International Electrotechnical Commission Publication No. 28. 


(b) Where the insulating covering of the conductor 
contains sulphur, each wire is to be efficiently and uniformly 
coated with tin free from all impurities. 


(c) Conductors in any circuit essential for manoeuvring 
or maintenance of propelling power are to be stranded and to 
consist of not less than seven strands and to have a sectional 
area not less than *0045 square inches (7/:029). 


(d) The size of conductor is to be selected so that the 
drop in voltage, when carrying rated full load and overloads, 
is not greater than that allowed for in the design of the 
machines. 


(e) The current in any conductor is not to exceed that 
given in Table I. when carrying current continuously or 
Table III. when intermittently loaded. In no case is a 
shorter rating than one half-hour to be taken. In the case 
of field discharge circuits, particulars should be submitted 
for consideration. 


(f) Where multicore cables are used the sizes are to be 
submitted for approval. 


(g) Bus-bars and connections are to be in accordance 
with Appendix 1 and, if used for connections to machines, 
must be rigidly and strongly supported, efficiently insulated 
and guarded, and protected from drip and jets of liquid or 
steam. Pipes are not to enter ducts containing such con- 
nections. Suitable means are to be arranged for draining 
any accumulation of moisture in ducts. 


2. Insulation and Protective Covering of Cables.— 
(a) All cables are to conform to Section 5 of the Rules for 
Electrical Equipment. 


(6) For multicore cables the thickness of dielectric on 
each conductor is to be the same as for the same size of single 
core cable and the thickness of lead sheathing is to be in 
accordance with Tables X., XI., XII. and XIII. The 
bedding and diameter of wire armouring are to be in 
accordance with Table VI. 


(c) All cables for pressures exceeding 250 volts to earth 
are to be lead covered and braided. They are also to be 
armoured or protected in an approved manner. The thickness 
of dielectric and lead covering is to conform to Table V. 
and XII. (1,000 volt paper or varnished cambric insulated), 
Table XI. (660 volt rubber insulated) or Table XIII. (3,300 
volt paper or varnished cambric insulated). 


A dielectric test is to be applied to all cables in accordance 
with the Rules for Electrical Equipment, Section 5, 
clause ' (a), 3,300 volt cable being tested at 10,000 volts 
under the conditions laid down therein. 


8. Installing and Fixing of Cables.—(a) All cables 
are to be installed and fixed in conformity with Section 6 of 
the Rules for Electrical Equipment. 

(b) Cables are to be run in accessible, well-ventilated 
positions where they can be easily inspected. 


4. Cables for Alternating Currents.—(a) Single core 
lead covered cables are to have their lead sheaths bonded 
together and earthed only at approximately the mid-point of 
the cable ran. The remainder of the run is to be carried on 
insulators to prevent the circulation of currents in the metal 
sheaths. The sheaths of multiconductor cables are to be 
earthed at each end and long runs should also be earthed 
intermediately. 

(b) If armoured single core cables are used the armouring 
is to be of non-magnetic material. 

(c) Magnetic material is not to be used between single 
core cables of a group. Where cables pass through bulkheads 
or steel panels, all the conductors of the same set are to pass 
through a non-ferrous plate or gland so that no magnetic 
material passes between the cables, and the clearance between 
the cables and magnetic material is to be not less than three 
inches. 

Norn :—This clause does not apply to cables carrying 
10 amperes or less. 

(d) Single core cables carrying 100 amperes or over are 
to be fixed not less than three inches from parallel magnetic 
material. 

(e) Single core cables are to be so arranged that the 
inductive effects of the group are practically eliminated. 


5. Cable Sockets.—Large cable sockets are preferably 
to be secured by two or more studs or bolts, not exceeding 
3 inch diameter, and the nuts securely locked. 


6. Synchronous Motor Cables.—Cables connected to 
the collector rings of synchronous motors during manoeuvring 
are to be suitable for the voltage induced during those 
periods. 

7. Interference with Magnetic Compasses.—Single- 
conductor circuits carrying continuous current are to be 
arranged with lead and return conductors fitted as close to one 
another as possible. Tests are to be made during the adjust- 
ment of the compasses to determine the effect of switching 
the main circuits on and off and careful records are to be 
kept of any errors observed, whether corrected or not. 
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SECONDARY BATTERIES. 

Section 10. 1. General.—aAll batteries are to con- 
form to Section 8 of the Rules for Electrical Equipment. 

2. Capacity.—Batieries used for starting main propul- 
sion engines in lieu of compressed air are to comply with the 
following :— 

(a) If used for purposes other than starting, full par- 
ticulars of the battery should be submitted for consideration. 

These particulars should include the capacity which it 
is estimated will be required to give 12 starts in succession 
of one main engine, also details of the other uses for which 
the battery is intended; the facilities for charging should 
also be indicated. 

(6) If used solely for starting main engines two batteries 
are to be fitted each capable of starting one main engine six 
times in succession without recharging. Details of the 
charging arrangements are to be submitted for consideration. 

(c) Plans showing the location and arrangement of 
battery compartment are to be submitted for approval. 


TRIALS. 


Section 11. 1. Works Tests.—(a) The machines, 
switchgear, main cables and control gear, are to be tested in 
the presence of the Surveyors at the makers’ works so far as 
practicable to ensure compliance with the requirements 
relating to temperature rise, dielectric strength, insulation 
resistance and operating characteristics. 

(b) The dielectric test to be applied to the control gear 
is to be equal to the test for that part of the machine to 
which it is to be connected or otherwise is to be 1,000 volts 
plus twice the rated voltage of the circuit with a minimum 
of 2,000 volts between poles and between current carrying 
parts and earth ; the test voltage is to be maintained for one 
minute. 

(c) The rotor windings of turbine driven alternators are 
to be tested for insulation resistance when rotating at maxi- 
mum rated speed, as well as at standstill. 

2. Ship Trials.—After installation on board the entire 
propelling equipment is to be tested under working conditions 
and operated in the presence of the Surveyors and to their 
satisfaction. 

The insulation resistance of the main windings of each 
machine in megohms should be not less than 

3 x rated voltage 
rated k.y.a. + 1,000 

The insulation resistance of cables, field windings and 
control gear when isolated and separated for testing purposes 
should be not less than one megohm. 
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All insulation tests are to be made where possible when 
the machines are hot and with a D.C. voltage of about 500 
applied for sufficient time for the indicator to become 
practically steady. 


SPARE GEAR. 


Section 12. Owing to the varied character of 
equipments an exact list of spares cannot be specified and a 
list should be submitted for consideration together with or 
subsequent to the submission of final plans. The following 
should be included as a minimum for all vessels engaged in 
open-sea service. 


1. For Generators, Motors and Exciters. 


One set of bearing bushes, with oil rings, if used, of each 
size and type for the propulsion generators, motor 
and exciter. 

Two lines of brush holders of each size and type. 

One set of carbon brushes for one generator, exciter, and 
one motor. 

One shunt field coil of each size and kind used for D.C. 
generators, exciter and motors. 

One set of insulation or insulated brush studs for two 
lines of brushes of each size and type. 

In cases where there is no stand-by exciter or alternative 
means of excitation, spare armatures for the excitation 
machines may be required. 

One set of slip rings for one motor if of the A.C. type. 


2, Switch and Control Gear. 


One set of contacts liable to burning or wear. 

One set of springs. 

Ten per cent of each different resistance element, but at 
least one of each. 

One of each type of shunt wound coil used for contactors, 
relays, or trip coils. 

Two fuse handles of each type and size, or 10 per cent, 
but not less than 12 of each type of cartridge or other 
non-rewireable cut-out. 


3. General. 


Special dismantling tools, if any, required for overhauling 
machines or control gear. 

100 yards of control cable. 

A suitable quantity of insulating tape and fuse wire. 


4, Storing. 


Electrical spares should be protected against excessive 
heat, and against moisture and rodents, and should be 
periodically tested. 


By order of the Committee, 
ANDREW SCOTT, 


Secretary. 


RULES FOR ELECTRICAL EQUIPMENT. 


(For purposes other than Electric Propulsion). 


(For Tables, see pages 164-178). 


GENERAL. 


Section1. 1. In cases in which electricity is used on 
board classed vessels for purposes other than propulsion of 
the ship, the following Rules are to be observed. 

The machines, fittings and cables are to be inspected 
by the Surveyors. 

In order to facilitate inspection, a diagram of the 
switchboard, also diagrams of the wiring of the installation 
showing the sizes of the cables, type of dielectric and 
maximum current in the circuits are to be submitted for 
approval. The diagrams are to state the insulating material 
used for the switchboard panels and the materials used for 
insulating bushes, if any. 

Any alterations and additions to the installation which 
are made are to be carried out under the inspection, and to 
the satisfaction, of the Surveyors. 


2. Standard Systems.—The following 
distribution may be used .— 


systems of 


A. Parallel systems with constant pressure. 
(a) Single wire with hull return. 
(b) Two-wire with direct or single-phase alter- 
nating current. 
(c) Three-wire with direct current. 
(d) Three-phase three-wire. 
(e) Three-phase four-wire. 
B. Series systems with constant current (direct current 
only). 


3. Limiting Pressures.—The pressure of supply is not 
to exceed the following values :— 

A. With direct-current constant-pressure systems :— 
(a) For power, 500 volts. 
(6) For lighting and heating, 250 volts. 

B. With alternating-current constant-pressure systems : 
(a) For power and heating, 250 volts. 
(6) For lighting, 150 volts. 

C. With constant-current series systems (direct current 

only) :—650 volts. 

For ships carrying oil having a flash point less 


than 150° F. (65°5° C.)\—See Section 15. 
L 


GENERATING PLANT. 


Section 2. 1. Rating of Generators,—Generators 
are to conform to Appendix No, 2 except that in tropical 
climates, or where fixed in specially hot situations on the 
ship, the rated full load is not to be exceeded and the 
temperature rise at rated full load is not to exceed 63° I. 
(35° C.), all temperatures being measured by thermometer. 

The tests are to be carried out at the makers’ works and 
a certificate giving the results is to be submitted for approval. 
Machines of 100 kw. and over are to be inspected by the 
Surveyors during manufacture and testing. 


2, Automatic Regulation of Pressure.— (a) Generators 
are to be compound wound unless arranged to run in parallel 
and at such distances apart as to render the amount of 
copper in the equalizing conductors excessive, in which case 
they may be shunt wound. The series field windings of 
every compound generator are to be connected to the positive 
pole of the machine. 

(v) Generators, unless otherwise specified, are to be 
over-compounded 5 per cent under conditions of constant 
speed and excitation. 


3. Field Regulators——Where generators are run in 
parallel each is to be fitted with an adjustable regulating 
resistance in series with its shunt field, to vary the pressure 
of the generator between 5 per cent above, and 10 per cent 
below the normal at any load, and there are not to be less 
than 25 equal steps of resistance. 


4. Brush Gear.—(a) ‘’he brushes are to be of carbon 
and are to be provided with flexible copper connections. 

()) Means are to be provided for the adjustment of the 
brushes longitudinally so that they may be staggered to 
prevent the formation of ridges, in such a manner that in 
multipolar machines every part of the commutator working 
surface will be swept by an equal number of positive and 
negative brushes. 


5. Terminals.—(a) Suitable terminals, clearly marked, 
are to be provided in an accessible position convenient for 
wiring, and they are to be furnished with appropriate cable 
sweating sockets. 
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(b) The terminals are to be so spaced or shielded that 
they cannot be accidentally earthed, short-circuited, or 
touched. 


6. Lubrication.—(a) Generators are to be efficiently 
and continuously lubricated automatically with the base of 
the machine inclined at any angle up to 15 degrees from the 
horizontal in any and every direction. 


(b) If ring lubrication be employed, the rings are to be 
so constrained that they cannot leave the shaft. 


(c) Oil lingers or other suitable means are to be provided 
to prevent the lubricant from creeping along the shaft, or 
otherwise gaining access to the insulation of the machine or 
any live part thereof. 


(d) Each oil lubricated bearing is to be provided with a 
suitable overflow which, while permitting efficient lubrication 
when the machine is running, shall prevent excess of oil. 


7. Ventilation.—Generators are to be so placed that 
when working they obtain a sufficient supply of cool air, and 
provision is to be made for removal of the heated air after 
passing through the machine. 


8. Position in Ship.—(a) The generators are to be 
placed in a well-ventilated compartment in which inflammable 
gases cannot accumulate, and in such a position as to be 
clear of all inflammable material. Unprotected woodwork 
or other combustible material is not to be fitted within a 
distance of 12 inches measured horizontally from, or within 
4 feet, measured vertically above, the generators. 


(b) The generators are to be placed in positions in which 
they are not exposed to risk of mechanical injury or to damage 
from water, steam or oil, and in all sea-going ships they are 
to be placed with their axes of rotation in a fore and aft 
direction. 


9. Plant to be Earthed.—The bedplate and frame 
of the generating plant are to be efficiently earthed, and 
insulation is not to be interposed between the prime mover 
and the generator. 


10. Protection of Connections between Generator 
and Main Switchboard.—When a generator is placed in a 
compartment other than that containing the main switch- 
board, each such generator is to be provided with a fuse or 
circuit breaker on each insulated pole, fitted as near as 
possible to the terminals of the generator. This protection 
is to be additional to that provided on the main switchboard. 
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11. Emergency Trip.—Where a turbine driven direct 
current generator is arranged to run in parallel with other 
generators, a switch is to be fitted on each turbine emergency 
governor to open the generator circuit breaker when the 
emergency governor functions. 


SWITCHBOARDS. 


Section 3. 1. Position—(a) Switchboards are to 
be placed in accessible positions, free from inflammable gases 
and acid fumes, in which they are not exposed to risk of 
mechanical injury or to damage from water, steam or oil. 


(b) Unprotected woodwork or other combustible material 
is not to be fitted within a distance of 12 inches of any 


live metal measured horizontally from, or within 4 feet 


measured vertically above, the switchboard. 


(c) Cupboards or compartments containing switchboards 
must be composed of fire-resisting material or approved 
lining. 

2. General Construction.—(a) Switchboards are to be 
constructed wholly of durable, non-ignitable, non-absorbent 
materials, 

(>) If insulating material be used for the base, it is to 
be of permanently high dielectric strength and insulation 
resistance, and should be submitted for consideration. 


Nore.—In the case of approved synthetic materials, it 
will be necessary for the manufacturers to demonstrate from 
time to time that the necessary qualities of the materials 
supplied by them are being maintained. 


(c) If semi-insulating materials such as marble or slate 
are used, all conducting parts are to be insulated from the 
slate or marble slab with mica or other approved non- 
hygroscopic insulating material, and the slab is to be similarly 
insulated as a whole from the frame on which it is mounted ; 
the frame is to be effectually earthed. 

(d) The various live parts are to be so arranged, by 
suitable spacing or shielding with non-ignitable insulating 
materials, that an arc cannot be maintained between any 
such parts. 

(e) All parts, including connections, are to be readily 
accessible from the front or back. Fuses are not to be placed 
at the back of the board. 

(f) All nuts and screws securing electrical connections 
are to be effectively locked, so that they cannot become loose. 


(g) All omnibus bars and connections on switchboards 
are to be in accordance with Appendix No. 1. 
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(A) All circuits, instruments and important apparatus 
are to be clearly and indelibly labelled for identification. If 
detachable name plates be employed, they are to be non- 
ignitable, and if of metal are to be so disposed as not to 
involve risk of causing short circuits or earths. 


(7) Omnibus bars and ordinary connecting conductors 
on switchboards are to be so proportioned that their average 
temperature will not rise more than 54° IF. (30° C.) above 
that of the surrounding air when the maximum current 
flows through them continuously, and the temperature rise 
of each part is not to exceed the average temperature by 
more than 9° F. (5° C.). 


(J) Every equalizer switch and its connections (including 
the cable from the generator) is to have a current carrying 
capacity of not less than 50 per cent of the main current of 
the generator. 


(k) Each voltmeter, pilot or earth lamp, with its con- 
necting wires, is to be protected individually by a fuse on 
each insulated pole. 


(1) Switches are to be so connected to omnibus bars 
that their blades or moving parts are not alive in the “off” 
position. 

(m) Where switches and fuses are fitted on the same 
pole, they are to be so arranged that the fuses are not alive 
when the corresponding switches are in the “ off” position. 


(n) Where single-pole switches or fuse-switches are 
required by these regulations, they are to be fitted on the 
same pole throughout the installation. 


(0) Where a separate fuse and switch or separate fuses 
and linked switches are required by these regulations, they 
may be replaced by a fuse-switch or linked fuse-switches, as 
the case may be. 


8. Main Switchgear—Each main switch-board is 
to be fitted with the following switchgear as a minimum. 


A. Two-wire Systems. 
Where only one generator is installed : 
(a) For the Generator :— 
(i) Hither a single-pole overload circuit breaker or 
a single-pole fuse and a single-pole switch on the 


insulated pole in a single-conductor or a two- 
conductor earthed system. 


(ii) Either a double-pole overload circuit breaker or 
a fuse on each pole and a double-pole linked 
switch in a two-conductor insulated system. 


(6) For each Outgoing Circuit :— 


(i) A single-pole fuse and a single-pole switch on 
the insulated pole in a single-conductor or a two- 
conductor earthed system. 


(ii) A fuse on each pole and a single-pole switch 
on one pole in a two-conductor insulated system. 
All these switches are to be on the same pole. 


Where more than one generator is installed, the 
generators not being arranged to run in parallel : 


(c) For each Generator :— 


(i) Hither a single-pole overload circuit breaker, or 
a single-pole fuse and a single-pole switch, on the 
insulated pole in a single-conductor or a two- 
conductor earthed system. 


(ii) Hither a double-pole overload circuit breaker, or 
a fuse on each pole and a double-pole linked 
switch in a tyo-conductor insulated system. 


(ad) For each Outgoing Cireuit :— 


(i) A single-pole fuse and a single-pole change-over 
switch on the insulated pole in a single-conductor 
or a two-conductor earthed system. 


(ii) A fuse on each pole and a single-pole change- 
over switch on one pole, all such change-over 
switches being on the same pole, in a two-conductor 
insulated system. 

Where more than one generator is installed, the 
generators being arranged to run in parallel : 
(e) For each generator, if shunt-wound :— 
A circuit breaker with overload and reversed current 
trips. This circuit breaker to be :— 
(i) Single-pole in a single-conductor or a two- 
conductor earthed system. 


(ii) Double-pole in a two-conductor insulated system. 
(f) For each generator, if compound wound :— 


A circuit breaker with overload and reversed-curren 
trips, and a single-pole equalizer switch so interlocked with 
the circuit breaker that this equalizer switch must be closed 
before the circuit breaker, and cannot be opened until the 
main circuit is broken. This circuit breaker to be :— 


(i) Single-pole in a single-conductor or a two- 
conductor earthed system. 


(ii) Double-pole in a two-conductor insulated system. 
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(g) For each Outgoing Circuit :— 

(i) A single-pole fuse and switch on the insulated 
pole in a single-conductor or a two-conductor 
earthed system. 

(ii) A fuse on each pole and a single-pole switch on 
one pole in a two-conductor insulated system. 
All these switches are to be on the same pole. 


B. Three-wire Systems. 

Where more than one generator is installed, the 
generators being arranged to run in parallel, whether the 
machines are wound for the full pressure or for half pressure 
and act as balancers :— 

(a) For each generator, if shunt-wound :— 

A double-pole circuit breaker with overload and 
reversed current trips. 

(6) For each generator, if compound-wound :— 

A double-pole circuit breaker with overload and 
reversed-current trips, and a single-pole equalizer switch so 
interlocked with the circuit breaker that this equalizer 
switch must be closed before the circuit breaker, and cannot 
be opened until the main circuit is broken. 

(c) For each outgoing three-wire circuit where the 
supply is given to three conductors :— 

Either a double-pole overload circuit-breaker controlling 
the outer conductors, or a fuse on each outer conductor and 
a double-pole linked switch controlling the outer conductors. 
A fuse or switch is not to be included in the neutral con- 
ductor, but this requirement does not preclude the provision 
of an isolating link for testing purposes. 

(d) For each outgoing two-conductor insulated circuit 
where the supply is given from the neutral and one outer of 
a three-wire system :— 

Either a double-pole overload circuit-breaker, or a 
double-pole linked switch with a fuse on each pole, 

(e) For each outgoing single-conductor or two-conductor 
earthed circuit where the supply is given from the neutral 
and an outer of a three-wire system :— 

Either a double-pole circuit breaker with overload 
trip on that pole which is connected to the outer conductor, 
or a single-pole fuse on that pole which is connected to the 
outer conductor and a double-pole linked switch. 


C. Three-phase Three-wire Systems. 

(a) For each generator :— 

A triple-pole circuit-breaker with overload trips on at 
least two phases. 
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(b) For each outgoing three-conductor circuit to which 
a supply is given from the three conductors :— 


Either a triple-pole cirenit breaker with overload trips 
on at least two phases, or a triple-pole linked switch with a 
fuse on each pole. 


(c) For each outgoing two-wire circuit to which a 
supply is given from any two of the three conductors :— 


Kither a double-pole overload circuit breaker, or a 
double-pole linked switch with a fuse on each pole. 


D. Three-phase Four-wire Systems. 
(a) For each generator :— 


A triple-pole circuit breaker with an overload trip on 
each phase. 


(6) For each outgoing three-conductor circuit to which 
a supply is given from the three conductors :— 


Either a triple-pole circuit breaker with overload trips 
on at least two phases, or a triple-pole linked switch with 
a fuse on each pole. 

(c) For each outgoing two-wire circuit to which a 
supply is given from one of the three conductors and the 
neutral :— 


Fither a single-pole overload circuit-breaker, or a 
single-pole switch and single-pole fuse, placed on that side of 
the circuit which is connected to one of the three phases. 


(d) For each outgoing four-wire circuit used to supply 
a distribution switchboard from which three-wire or two-wire 
circuits radiate :— 

Either a triple-pole circuit breaker with an overload 
trip on each phase, or a triple-pole linked switch with a fuse 
on each pole. A fuse or switch is not to be included in the 
neutral conductor, but this requirement does not preclude 
the provision of an isolating link for testing purposes. 


4, Instruments.—Each main switchboard is to be pro- 
vided with the following instruments as a minimum ;— 


A. Two-wire Systems. 


(a) Where only one generator is installed, one am- 
ineter and one voltmeter, except in the case of tugs and 
similar vessels. 


(6) Where more than one generator is installed, the gene- 
rators not being arranged to run in parallel, an ammeter for 
each generator and one voltmeter, for use on any generator, 
fitted with a linked double-pole multiple-way switch or plug. 
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(c) Where more than one generator is installed, the 
generators being arranged to run in parallel, an ammeter for 
each generator, and two voltmeters; also a synchronizing 
device for paralleling purposes if the current be alternating. 
For compound machines the ammeter is to be connected 
on the opposite pole from that to which the equalizer 
connection is made. One of these voltmeters is to be fitted 
with a linked double-pole wultiple-way switch or plug 
enabling it to be connected to any one generator before the 
machine is put in circuit; the other voltmeter is to be 
permanently connected to the omnibus bars. 


B. Three-wire Systems. 

In addition to the instruments required for two-wire 
systems a voltmeter is to be connected between the neutral 
and each outer omnibus bar; also a central zero ammeter 
in the main neutral conductor, 


C. Three-phase Systems. 

(a) Where only one generator is installed, an ammeter 
on each phase, and one voltmeter, except in the case of tugs 
and similar vessels. 

(b) Where more than one generator is installed, the 
generators being arranged to run in parallel, an ammeter on 
each phase for each generator, two voltmeters and a 
synchronizing device for paralleling purposes. One of these 
voltmeters is to be fitted with a linked double-pole multiple- 
way switch or plug enabling it to be connected to one phase 
of any one generator before the machine is put in circuit. 
The other voltmeter is to be permanently connected to one 
phase of the omnibus bars. All these voltmeter connections 
are to be made to the same phase in each case. 


D. Earth Testing. 

Main switchboards, except in the case of tugs and 
similar vessels where only one generator is installed, are 
to be provided with suitable means for indicating the state 
of the insulation of the system, either by lamps, voltmeters, 
or otherwise. 


5. Switches and Circuit Breakers——Each switch, 
fuse-switch, and other circuit breaker is to comply with the 
following requirements :— 

(a) All parts are to be so proportioned that when the 
normal current for which they are designed flows through 
them continuously, their temperature will not rise above that 
of the surrounding air more than 86° F. (20°C.) in the case 
of switches rated below 100 ampéres, and 54° F. (30°C.) in 
the case of switches rated at 100 ampéres or above. 


(b) Bach fuse-switch when opening the circuit as a 
switch, and each switch, shall break the circuit without 
permitting an arc to be maintained when a current 50 per 
cent greater than that for which it is rated is flowing under 
a pressure 50 per cent in excess of the pressure of supply. 
Kach fuse-switch when opening the circuit as a fuse, and 
each circuit breaker, is to comply with the Rule for fusible 
cut-outs. 


(c) Each cireuit-opening device is to be so constructed 
and arranged that when placed in the “off” position it 
cannot accidentally move sufficiently to close the circuit. 


(d) If the current to be interrupted be sufficiently 
large to cause damage to the main contacts, suitable 
arrangements are to be made for the easy renewal -of the 
parts on which the are is formed. 


(e) The handles and their attachments are to be 
mechanically strong, and the exposed surface is to consist 
entirely of insulating material, or of metal. They are to 
be so designed and arranged that the hand of the operator 
cannot accidently touch live metal or be injured through an 
are arising from the switch or an adjacent fuse blowing. 
They are not to operate through open slotted holes. 


(f) The bases are to be of durable, non-ignitable, 
insulating, non-absorbent material, and are to comply with 
the following conditions, viz. :— 


(i) Semi-hygroscopic materials such as slate or 
marble, if used, are to be free from metallic 
veins, cracks or other defects. 


(ii) The slabs are to be planed all over and, if of 
slate, treated, after drying, with a damp-proof 
medium, all holes being similarly treated. 


(iii) Bolts for securing marble or slate slabs to a 
metallic framework or case are to be insulated 
from the slabs, and the latter from the frame- 
work or case, by non-hygroscopic insulating 
bushes and washers. 


(g) Where switches are not fixed on a switchboard, 
the live parts are to be enclosed by covers of non-ignitable 
material. In positions in which the switches are liable to 
mechanical injury the covers are to be of rigid metal or 
protected by a suitable guard. In other positions the covers 
may be either of rigid metal or non-conducting material. 
Metal cases are to be well clear of live parts, and where the 
switches are rated for currents exceeding 6 amperes at 
pressures exceeding 125 volts they are to be lined with 
non-ignitable insulating material. 
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(h) All switches fixed in positions exposed to the 
weather, to drip, or to an excessively moist atmosphere, are 
to be contained in watertight cases, which are to be provided 
with cable glands or bushings, or be adapted to receive 
screwed conduit, according to the way in which the cables 
entering the fittings are run. 

(i) Each electro-magnetic circuit breaker is to be 
provided with suitable means of adjustment for determining 
the current at which it opens, and is to be so arranged 
that it cannot be held in against this current. 

(J) Circuit breakers are to be so arranged and placed 
that no inflammable material is endangered by their coming 
into action. 


6. Fusible Cut-outs,— Each cut-out is to comply 
with the following requirements :— 


(a) All parts other than the fusible metal are to be so 
proportioned that their temperature will not rise more than 
54° F. (30° C.) above that of the surrounding air when the 
normal working current for which they are designed flows 
through them continuously. 


(6) The fuse is to be of such a size that it would be 
melted in one minute or less (two minutes or less in the case 
of a lead-tin alloy fuse) by a current equal to twice the 
rating of the smallest cable protected by it (as given in 
Table IX.) provided that no fuse smaller than one rated to 
blow at 7 amperes need be inserted in any final sub-circuit, 
and that for the purposes of this regulation, the current 
carrying capacity of a flexible cord or cable is considered to 
be equal to that of a rubber insulated cable of equal cross 
section, 


Table IX. gives the approximate fusing currents for 
wires of copper and lead-tin alloy respectively. 

(c) Each cut-out is to be of an approved type and is to 
be prominently and permanently labelled with the current 
carrying capacity of the cable protected by it. 

(d) Each cut-out is to be provided with a suitable non- 
ignitable and insulating carrier for the fuse, of such form as 
to protect a person handling it from shock and burns. 

(e) Contacts are to be provided on the carrier to which 
the ends of the fuse can be readily attached. 

(f) The bases of cut-outs are to be of durable, non- 
ignitable, non-absorbent, insulating material and are to be 
provided with fixed circuit contacts of such form as to retain 
the carrier in position in the presence of vibration. 

(g) The circuit contacts and their terminals are to be so 
spaced or shielded that an are cannot be maintained when 
a fuse is blown. 
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(x) Fuses are not to be placed in switches, wall plugs, 
sockets, or in ceiling roses. 

(i) Where cut-outs are not fixed on a switchboard they 
are to be grouped on section or distribution boards, or they 
are to be contained within cases conforming in all respects 
to the requirements of clause 7 of this Section. 


7. Joint Boxes, Section and Distribution Boards. 
—(a) Joint Boxes, Section and Distribution Boards are to 
be in accordance with clauses 1 and 2 of this Section, as 
regards position and general construction. The fuses 
fitted in section and distribution boards are to conform 
with clause 6 of this Section. 

(b) Each section or distribution board is to be contained 
within a protecting case, unless of such size that they are 
contained in separate compartments or spaces in the ship. 

(c) The cases are to be of metal, except in passenger 
and other accommodation and in crew spaces, where they 
may be of wood. 

(d) All metal cases are to be lined with non-ignitable 
insulating shields opposite switches and cut-outs, whether such 
cut-outs are of the enclosed or open type, and all live parts 
therein are not to be less than 14 inches clear of the case. 

(e) All soft-wood cases are to be lined with non- 
ignitable insulating material, which is to clear all live parts 
by not less than one inch. Cases of hard-wood, such as teak, 
need not be so lined. 

(f) Boxes not provided with backs forming an integral 
portion thereof are to be fitted with a non-ignitable insulat- 
ing shield between their contents and the bulkhead, or any 
other structure, to which they are fixed. 

(g) Where glass fronts are provided they are to clear 
all live parts by not less than one inch. Where the boxes are 
of metal, glass fronts may be regarded as insulating shields. 

(h) All cases fixed in positions exposed to the weather, 
to drip, or to an excessively moist atmosphere, are to be 
watertight, and are to be provided with cable glands or 
bushings, or be adapted to receive screwed conduit, according 
to the way in which the cables entering these fittings are 
run, 


CONDUCTORS. 

Section 4. 1. Material—(a) All conductors are to 
be of annealed copper conforming to the Standards of 
the International Electrotechnical Commission Publication 
No. 28. 

(0) Where the insulating covering of the conductor 
contains sulphur, each wire is to be efficiently and uniformly 
coated with tin free from all impurities. 
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2. Minimum Size of Conductor.—A cable having a 
conductor of less sectional area than 0°0015 square inch 
is not to be used except for wiring ornamental fittings 
which cannot admit this cable; the sectional area of the 
conductor of the cable for such fittings is not to be less 
than 0°0006 square inch. 


8. Maximum Size of Single Wire—All condactors 
having an effective sectional area exceeding 0°0033 square 
inch are to be stranded. 


4. Proportioning of Conductors to Current Carried.— 
The size of conductors is to be so selected that the fall of 
pressure between the main switchboard omnibus bars and 
any, and every, point of the installation when carrying 
the maximum load probable under the heaviest con- 
ditions of service will not exceed 2 volts plus 3 per cent 
of the omnibus bar pressure for lighting and 2 volts plus 
5 per cent of the omnibus bar pressure for power and heating 
circuits, provided that in each case the current will not 
exceed that given in Table I. for each size of conductor 
when this maximum current is being carried and that 
clause 2 of this Section be complied with. 


5. Conductors Intermittently Loaded.—Table III. 
gives the maximum permissible currents for half-hour and 
one-hour ratings, and the sizes of cables which may be used 
for such ratings in place of the cables specified in Table I. 
for continuous loading. In no case is a shorter rating than 
one half-hour to be taken whatever may be the degree of 
intermittency. 


6. Standard Sizes.—The sizes of conductor shown in 
Tables I. and II. are recognised as standard for ships 
installations. These Tables show the maximum current 
that each size may carry when the length of conductor is 
such that the fall of pressure does not exceed that corres- 
ponding to the percentage limits laid down in clause 4 of 
this Section. The Tables also show the total length of con- 
ductor in circuit that will give a drop of pressure of 1 volt 
when such maximum current is being carried. In Table I. 
allowance is made for the class of insulation with which the 
conductor is covered. 


INSULATION AND PROTECTIVE COVERING OF 
CABLES. 

Section 5. 1. Types of Cables.—Only the following 
types of cables are to be employed, either single, twin, 
concentric or multicore:— 

(a) Vulcanized rubber insulated, 
(i) Braided. 


(ii) Tough rubber sheathed (with or without 
braiding over the sheathing). For thickness 
of tough rubber sheathing, see Table X. 

(iii) Lead covered (with or without braiding over 
the lead). 

(iv) Lead covered and armoured (with or without 
braiding over the armour). 

(v) Braided and armoured (with or without 
braiding over the armour). 


(b) Paper insulated. 


(i) Lead covered (with or without braiding over 
the lead). 
(ii) Lead covered and armoured (with or without 
braiding over the armour). 
(c) Varnished cambric insulated. 

(i) The dimensions and current carrying capacities 
to be as specified in Tables I., III. and V. 
respectively. 

(ii) The cables are to withstand the pressure test and 
other tests specified for paper insulated cables 
for 1000 volts. 


(iii) The cables are to be lead covered, or lead covered 
and armoured (with or without braiding over 
the lead or armour). 


(iv) The installing and fixing of the cables to be in 
accordance with the regulations for paper 
insulated cables. (See Section 6.) 


(v) When yellow varnished cambric is used as the 
di-electric a suitable separator or tinning of 
the conductor is to be employed to prevent 
chemical action on the copper. 


Where it is desired to use types of cables insulated 
otherwise than here specified, a report from a recognised 
testing authority regarding the behaviour, properties and life 
of the insulating materials employed, is to be submitted for 
consideration. 


2. Vulcanized Rubber Insulated Cables—(a) Vul- 
canized rubber insulated cables are to be insulated with a 
layer of pure rubber next to the conductor, an intermediate 
layer of vulcanizing rubber, and an outer jacket of vul- 
canizing rubber. These three layers are to constitute the 
dielectric. Alternatively, vulcanized rubber insulated cables 
may be insulated with a homogeneous dielectric consisting 
of vulcanized rubber applied in one or more layers, provided 
the quality of the tinning is such that there is no corrosion 
of the tinning in the finished cable. The radial thickness 
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of dielectric is not to be less than that specified in column 
3 of Table IV. The dielectric is to be surrounded by a 
layer of waterproof tape, and the whole is to be vulcanized 


together. 


(+) Braided cables are to have an exterior braiding of 
hemp, cotton or jute thoroughly impregnated with a 
protective compound of such a nature as not to have any 
deleterious uction on the rubber or armouring, as the case 
may be. The finish of the braiding is to be smooth and 
uniform. 


(c) Cable of a higher grade than 600 megohms is not 
recommended for use in hot situations. 


3. Paper-insulated Cables.—(a) Paper-insulated cables 
are to be insulated with a covering of paper impregnated 
with a chemically neutral insulating compound. 

(0) The radial thickness of dielectric is not to be less 
than that specified in column 38 of Table V. 


4. Lead Covering.—(w) All cables where required to be 
lead covered are to be provided with a closely fitting sheath 
either of commercially pure lead or of an approved lead 
alloy. The sheath is to be of uniform thickness concentric 
with the conductor, free from flaws of all kinds and having 
a smooth exterior surface. 


(6) The radial thickness of lead is not to be less than 
that specified in column 8 of Table IV. or column 4 of 
Table V. according to the dielectric used. 


5. Armouring.—(a) Lead-covered cables where required 
to be armoured are to have over the lead a layer of jute yarn, 
hessian tape, or other suitable material, in conformity with 
Table VI., impregnated with a moisture-resisting preservative 
compound. On-the jute is to be bedded an armouring of 
annealed and galvanized steel wire; each wire is to be of 
the diameter specified in column 10 of Table IV. or 
column 6 of Table V. The wires are to have a uniform 
lay not exceeding 10 times the diameter of their pitch circle 
for wires exceeding 0°08 inch diameter, and not exceeding 
8 times the pitch circle diameter for smaller wires. ‘The 
armouring is to be so applied as to present a uniform 
cylindrical exterior surface, and the overall diameter is not 
to exceed that specified in column 11 of Table IV. or 
column 7 of Table V. 


(6) Braided cables armoured without the interposition 
of a lead covering are to conform to the above except that 
the armouring is to be bedded on the braiding. 


6. Testing and Inspection.—The prescribed tests and 
inspections are to be made at the place of manufacture prior 
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to despatch and may require to be carried out under the 
supervision of the Surveyor; but in the event of any 
of the material proving unsatisfactory in the course of 
being installed in vessels, such material shall be rejected, 
notwithstanding any previous certificate of satisfactory 
testing. 


7. Tests of Dielectric of Cables.—(a) The dielectric 
of cables, except flexible cords, insulated with vulcanized 
rubber or impregnated paper is to be such that when the 
insulated conductor has been immersed in water for 24 hours 
it will withstand a voltage test, while still immersed, carried 
out with alternating current of the appropriate voltage 
stated below, maintained continuously at the full value for 
15 minutes between conductors and between each conductor 
and earth. The alternating current is to be approximately 
sine-wave form at any frequency between 25 and 100 cycles 
per second. 

(i) Rubber insulated 250 volt cable—test voltage 


1,000. 

(ii) Rubber insulated 660 volt cable—test voltage 
2,500. 

(iii) Paper insulated 1,000 volt cable—test voltage 
3,000. 


Subsequent to such pressure test and whilst the cable 
is still immersed in water the insulation resistance ab a 
temperature of 60° F. (15°6° C.), after one minute’s electri- 
fication at a pressure of at least 500 volts, is not to be less 
than that given in Table VII. 


(b) The insulation resistance of each insulated conductor 
of a multicore cable, except flexible cords, is not to be less 
than that given in Table VII. for single conductors of the 
same sectional area. 


(c) The insulation resistance of the dielectric separating 
the two conductors of a concentric cable is not to be less 
than that given in Table VII. for single conductors having 
the same diameter as the inner conductor. 


8. Multicore Cables.—Multicore cables are to be 
either insulated with vulcanized india-rubber or impregnated 
paper. The insulated cores are to be laid up ina symmetrical 
manner with jute wormings where required to make the 
cable of circular section, and be either braided, lead-covered 
with or without armouring as herein described in the case of 
single cables. 


Multicore and concentric cables are to be made in 
accordance with the requirements of the Rules relating to 
the quality, dimensions and tests of single-core cables, so far 
as they are applicable. 
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The dimensions of lead covering and armouring 
are to be in accordance with Tables VI, X, XI 
and XII. 


INSTALLING AND FIXING OF CABLES. 


Section 6. 1. Cable Sockets and other Connec- 
tions.—(a) The ends of all cables having a sectional area of 
004 square inch and above are to be provided with 
soldering sockets. 

(b) Soldering fluids containing acid or other corrosive 
stibstances are not to be used. 

(c) When soldering or securing the ends of cables to 
sockets or terminals, the dielectric is not to be removed 
farther than is necessary to allow the unreduced conductor 
to enter and completely fill the socket or terminal. 

(@) The braid, lead, or other covering over the dielectric, 
including the tape in contact therewith, is to be eut back at 
least half an inch from the end of the dielectric. 

(e) In the case of paper-insulated cables, the exposed 
conductor and dielectric is to be protected from moisture by 
being suitably sealed with insulating compound. 

(f) The ends of the stranded conductors unprovided 
with cable sockets are to be made solid by soldering in the 
case of all conductors insulated with paper, and in the case 
of those insulated with rubber, where the cables are fixed in 
damp situations. 


2. Selection of Cable Runs.—(a) Cables are to be fixed 
as far as possible in accessible positions, so chosen that they 
are not exposed to drip or accumulation of water or oil, to 
high temperature from boilers, steam pipes, uptakes or other 
hot objects, or to avoidable risk of mechanical damage. 

(b) The runs are to be as direct as possible and an un- 
armoured rubber-insulated cable is not to be bent to a shorter 
radius than twice its overall diameter, and an armoured 
rubber-insulated cable to a shorter radius than three times 
its overall diameter. Paper-insulated or varnished cambric- 
insulated cable (whether armoured or not) is not to be bent 
over a radius shorter than six times its overall diameter. 


3. Support and Protection of Cables.—(a) If not 
exposed to risk of mechanical damage cables may be secured 
in one of the following ways :—Cables of all classes may be 
run in wood casing in dry situations. The casing may 
form part of ornamental woodwork provided that ready access 
can be had to the cables contained therein. The casing and 
capping are to be secured by screws, which for the capping 
are to be of brass and on the outer edgesonly. Precautions 
are to be taken to ensure the separation of cables run in 
separate grooves where cables cross one another. 


(6) Armoured cables and lead-covered cables, where not 
run in wood casing, are to be secured by metal clips having 
smooth or rounded edges, and effectual means are to be taken 
to ensure that the electrical resistance between any two 
points of the metallic envelopes of such cables does not 
exceed 2 ohms. Such clips are to be firmly secured by screws 
of ample strength, and are to be spaced in accordance with 
fable VIII. Armoured cables having a sectional area of 
0°25 square inch and upwards may be carried by metal 
hangers instead of being secured by clips. Metal staples 
are not to be used for any class of cable. 

(c) If cables are exposed to the risk of mechanical 
damage they are to be efficiently protected by sheet iron 
plating or by heavy-gauge screwed conduit. Conduits are 
to be electrically and mechanically continuous across all 
joints therein, and the entire length is to be effectually 
earthed. Ventilating outlets are to be provided preferably 
at their highest and lowest points to allow circulation of 
air and to ensure that no water can lodge in any part of the 
conduit. All open ends of conduit are to be bushed to 
avoid abrasion of the cable coverings and all openings are 
to be protected against the direct access of sea water. 

(d) Cables in machinery spaces, galleys, laundries, bath- 
yooms and lavatories or where unavoidably exposed to the 
weather or to the action of sea water are to be either lead 
covered with or without further protection, or to be run in 
conduit as required by paragraph (c). 

(e) Cables entering refrigerating chambers are to pass 
normally through the insulation of the chamber, and are to 
be protected by a continuous lead tube flanged over at 
each end. 

(f) Cables fixed within refrigerating chambers are not 
to be embedded in the insulation, but are to be in full view 
throughout their length, and are to be supported by clips 
made of porcelain, hard wood, or other non-metallic and 
non-hygroscopic material. In all cases the cables are to 
be sheathed with commercially pure lead or with lead alloy, 
in accordance with Section 5, clause 4. If sheathed with 
commercially pure lead they are in addition to be braided 
as laid down in Section 5, clause 2 (0). 

(g) Cables of opposite polarity may be bunched in 
conduit if carrying direct current; if carrying alternating 
current they are to be bunched. Where protected by wood 
casing, cables of the same polarity may be bunched. 
Lead-covered and armoured cables may in all cases be 
bunched, whatever their polarity. 

(h) Every lead-covered cable, whether armoured or not, 
and every armoured cable, is to have its lead covering and/or 
armouring efficiently earthed at both ends, except in the 
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case of such cables forming final sub-circuits, which are to 
be earthed at the supply end only. Effectual means are to 
be taken to ensure that all metallic envelopes of cables are 
made electrically continuous throughout their length. All 
earthing connections are to be effected by soldered joints or 
clamps, or alternatively by glands specially designed for the 
purpose of forming part of joint boxes or similar fittings in 
which cables terminate, and are to conform to the require- 
ments of Section 7, clause 4, as far as they are applicable. 

4, Joints during Erection.—(a) All connections 
between large rubber-insulated cables are to be made by 
means of clamped sleeves or tees in joint boxes constructed in 
accordance with Section 8, clause 7, and those between 
small cables and between small cables and flexibles by 
means of clamped connections contained within suitable 
receptacles, which in the case of lamp fittings may form part 
of such fittings. Joints in flexibles are not permissible. 

(b) Connections between lead-covered paper-insulated 
or varnished cambric-insulated cables may be made by the 
same means as for rubber-insulated cables, the insulation at 
their ends being suitably sealed against moisture ; or the 
conductors may be joined by means of copper sleeves, the 
whole being sweated together. Joints made in this manner 
are to be lapped with paper or pure cotton tape, impregnated 
immediately before use, and are to be enclosed in boxes, or, 
preferably, lead sleeves or tees wiped on to the cable 
coverings, these receptacles being filled with an insulating 
compound impervious to moisture. Lead sleeves and tees 
are to be painted with two coats of tough elastic enamel on 
completion of the joint. 

5. Watertight Glands and Deck Tubes.—All cables 
passing through decks or watertight bulkheads are to be 
provided with deck tubes or watertight glands. 

6. Cables passing through Beams and Non-Water- 
tight Partitions.—Unarmoured cables passing through 
beams and non-watertight partitions are to have the holes 
through which they pass bushed with lead or other soft 
non-ferrous material. 


MAIN DISTRIBUTION. 

Section 7. 1. Subdivision of Circuits.—(a) Each 
installation is to have its individual lamps and other devices 
consuming small currents grouped into circuits taking not 
more than 6 amperes, and the maximum number of points 
on each such final sub-circuit is not to exceed ten. These 
final sub-circuits are to radiate from a sub-distribution board. 

Nore :—A point is the termination of the wiring 
for attachment to a fitting for one or more lamps or other 
consuming devices. 
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(b) Each sub-distribution board and each lamp or other 
consuming device taking more than 6 amperes is to be con- 
nected to a separate way on a section or main distribution 
board. Each section or main distribution board in turn 
is to be connected either to a separate way on the main 
switchboard or to one way of a distribution board for larger 
currents, which in turn is to be connected to the main 
switchboard or to one way of a distribution board for still 
larger currents. The number of such distribution boards 
intervening between the final sub-distribution boards and 
the main switchboard will depend upon the size and dis- 
position of the installation. 


(c) Where three-wire distribution is employed and the 
pressure across the outer conductors exceeds 250 volts the 
pressure between any two points in one space or compartment 
where portable fittings, appliances or accessories are likely to 
be used is not to exceed 250 volts unless the fittings, 
appliances or accessories between which there may be a 
higher pressure are go situated that they cannot be brought 
within 6 feet of each other. 


2. Control of Circuits.—(a) Hach two-wire circuit on a 
distribution board whether supplied from a two-wire system, 
from a three-wire system with insulated neutral, from a 
three-phase four-wire system with insulated neutral, or 
from a three-phase three-wire system, is to be controlled by 
a fuse on each insulated pole, and, except in the case of 
a sub-distribution board, by a switch on one insulated pole. 


(6) Fuses or switches are not to be connected to that 
pole of the circuit which is either earthed or derives its 
polarity from an earthed conductor. 


(c) The neutral conductor of a three-wire system or of a 
three-phase four-wire system whether earthed or not, is 
never to be interrupted by a fuse or switch, but an isolating 
link may be fitted for testing purposes in the neutral or any 
other conductor, provided it be arranged for use by skilled 
persons only. 

(d) Each three-wire circuit supplied from all three 
conductors of a three-phase system is to be controlled by a 
triple-pole circuit breaker with overload trips on at least 
two phases, or by a triple-pole linked switch and by a fuse 
on each pole. 


3. Earthing of Neutral.— Where the distribution 
is effected on the three-wire system, whether with direct or 
alternating current, the neutral may be earthed at one or 
more points whatever the pressure of supply, but if the 
pressure exceed 250 volts (as allowed for a direct-current 
supply only) whether across the outer conductors of a 
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three-wire system or on a plain two-wire system, the neutral 
is to be solidly and permanently earthed at one point at 
least ; in the latter case a neutral point is to be provided by 
means of static coils on the generator. 

4, Earthing Connections—(a) Each conductor used 
for earthing purposes which does not normally carry current, 
is to be of copper having the same sectional area as the 
working conductor, but not less than 0°03 square inch, for 
all sizes up to 0°007 square inch. Above this size a con- 
ductor of not less than 0°007 square inch is to be provided 
for every 50 amperes of working current or part thereof. 
Its sectional area need not exceed 0°1 square inch, 

(b) Each conductor used to carry the working current 
of a circuit to the ship’s structure on the single-wire system 
of distribution is to be of the same sectional area as the 
corresponding conductor of the insulated portion. 

(c) All connections to the ship’s structure are to 
be in accessible positions. 

(d) Solid wires are to be connected to the ship’s 
structure by being formed into a hook and placed under a 
brass washer and secured by a screw of not less than 
2 inch diameter used for this purpose only. 

(e) Cables are to be provided with cable sockets 
secured to the ship’s structure by screws of not less than 
8 inch diameter. 

(f) In all cases care is to be taken to ensure bright 
metallic surfaces at the-contact areas immediately before 
screwing up. 

5. Two-wire Circuits supplied at Pressures exceed- 
ing 250 Volts.—Where a pressure exceeding 250 volts (as 
is allowed for a direct-current supply only) is employed, the 
following conditions are to be observed :— 

(a) Machines, whether generators or motors, are not to 
be of the open type. 

(b) Motors only are to be supplied at such higher 
pressure. 

(c) Only motors exceeding 3 brake horse-power are to 
be supplied at such higher pressure. 

(a) Portable motors, whatever their size, are not to be 
supplied at such higher pressure. 

(e) All metal work other than that designed to be alive 
is to be efficiently connected with earth. 

(f) The wiring is to be carried out wholly with lead- 
covered and armoured or braided and armoured cables and 
the armour (and the lead, if there be lead) is to be 
electrically continuous and efficiently connected with earth. 

(g) The motors and all accessory apparatus in connection 
therewith are to be so constructed, enclosed, and protected 
that there will be no danger of any shock in the ordinary 


handling thereof, and that the danger of fire under abnormal 
conditions will be reduced to a minimum. 

(h) All switchboards are to have their live parts 
protected against accidental contact. 


6. Alternative Lighting.—Alternate groups of lamps 
in engine and boiler-rooms are to be supplied from circuits 
so arranged that the fusing of any one cut-out (other 
than a cut-out on the main switchboard) will not leave 
these spaces in darkness. 


7. Emergency Supply—(a) Where the Board of Trade 
require an emergency supply to be provided it is to be 
adequate in amount, and so disposed as to meet all re- 
quirements concerning safety imposed by the Board of 
Trade. 

(b) The emergency circuits are to be connected direct 
to a change-over switch, or switches, fitted near the source 
of emergency supply, enabling these circuits to be quickly 
transferred from the ordinary to the emergency source. 


8. Interference with Magnetic Compasses. — (a) 
Dynamos, motors, secondary batteries, control gear, resist- 
ances and all apparatus producing an external magnetic 
field when in use are to be fitted at such distances from 
the compass bowl, as will reduce the magnetic field 
produced by such apparatus to a negligible value thereat. 

(b) Single-conductor circuits carrying continuous current 
are not to be fitted within 30 feet of standard and steering 
compasses. In order that the lead and return currents may 
neutralize one another in two-conductor systems, conductors 
in the vicinity of the compass are preferably to be twin ; if 
separate, they are to be fixed as close to one another as 
possible, and be equidistant from the compass throughout 
their length. Conductors within the compass binnacle are to 
be as short and direct as possible ; if separate, they are to be 
twisted together and are not to be coiled into spiral loops. 

(c) Incandescent electric lamps employed for illumina- 
tion of the compass card are not to consume more than 0°6 
ampere. Such lamps are to be so placed that all live parts 
are at a distance of not less than 7 inches from any part 
of the magnetic system of the compass. 

(d) Careful tests are to be made during the adjustment 
of the compasses. The effect of switching on and off 
circuits, motors and other electro-magnetic apparatus within 
the vicinity of the compasses, is to be noted and careful 
records are to be kept of any errors observed, whether 
corrected or nob. 

9. Navigation Lamps.—(a) Each navigation lamp is 
to be separately wired and is to be controlled by a separate 
switch, and separate fuses which are to be double-pole unless 
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one conductor of the system be earthed; such switches and 
fuses are to be grouped in a position accessible only to the 
officers of the watch. 


(b) Each navigation lamp is to have an automatic 
indicator in its cireuit placed on or adjacent to its switch 
and arranged to give an aural or visual signal in case of 
extinction of the light by breakage of the lamp filament or 
from other cause. 


(ce) Carbon or metal filament vacuum lamps with 
bayonet socket caps are to be used. The illuminating 
power of the lamps is to be 82 candles. 


The filament is to be of the cylindrical (“squirrel 
cage”) type. ‘The diameter of the cage forming the 
filament is not to be less than 1 inch or more than 1% inch. 
Double filament lamps are not to be used. 


(d) The lamp is to be fitted in a vertical position with 
the cap downwards. Should the lantern be provided with a 
dioptric lens the luminous centre of the source of light 
is to coincide with the focal centre of the lens. 


Norr.—This clause does not apply in the case of tugs and 
similar vessels. 


SECONDARY BATTERIES FOR LIGHTING AND 
POWER. 


Section 8. 1. Construction.—The cells of secondary 
batteries are to be of such construction as to prevent spilling 
of the electrolyte through the motion of the ship and to 
prevent the emission of acid spray on surrounding objects. 


The containers are to be of strong construction and of 
non-brittle material ; they are not to be of celluloid. The 
plates are to be of such dimensions and so arranged that 
they are firmly secured against motion within the containers. 


2. Arrangement.—LEach battery is to be so arranged 
that a potential difference exceeding 50 volts does not 
exist between adjacent cells and that each cell will be 
readily accessible from the top and from at least one side ; 
if possible they are to be arranged in a single tier. The 
cells are to be carried by glass or vitreous porcelain 
insulators provided with suitable channels to contain oil, 
and insulators of similar material, but not necessarily filled 
with oil, are to be employed to prevent any movement of 
the cells arising from motion of the ship. 


8. Position, Protection and Ventilation of Battery 
Compartment.—(a) The position of the battery compart- 
ment is to be such that the magnetic compasses are not 
affected by currents in the battery or in the connections 
thereto. 
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(b) Where acid is used as an electrolyte for the cells, 
the deck below the cells is to be lined with lead or other 
acid-resisting material so as effectually to prevent any acid 
getting into contact with the structure of the ship. All 
metal-work within the compartment, including exposed 
metal on the battery and its connections, is to be protected 
with acid-resisting paint. All trunks or other parts exposed 
to acid fumes or gases are to be similarly protected. 


(c) The compartment in which batteries are fixed is to 
be thoroughly well ventilated by means of supply and 
exhaust ventilators, independent of one another, so arranged 
that it will be impossible for gases to accumulate in large 
quantities during charge or discharge of the battery. 


4, Control.—(a) Suitable means are to be provided for 
controlling the current with which a battery is being worked. 
Asa minimum this is to comprise an automatic cut-in and 
cut-out switch and fusible cut-out, or alternatively, a circuit 
breaker with overload and reverse-current trips. 


(b) Switches, fuses, and other electrical fittings, liable 
to cause an are are not to be placed within the battery room, 
but a fuse is to be placed in each conductor immediately 
outside the battery room, such conductors being spaced at 
least 3 inches apart on insulators in the battery room, and 
the holes in bulkheads or decks through which they pass 
being substantially and tightly bushed, a separate bush being 
provided for each cable. 


(c) All connections within an acid battery room are to 
be either of bare metal or lead-covered cables. 


FITTINGS. 


Section 9. 1. General Requirements.—(a) Fit- 
tings are to be weatherproof on weather decks, in stoke- 
holds and engine rooms, and wherever exposed to drip or 
condensed moisture. In spaces in which goods are liable 
to be stacked in close proximity to them, they are to 
be provided with substantial metal guards. 


(b) Open type fittings whether fixed or portable are not 
to be used in spaces where 


(i) Inflammable or explosive dust or gases are liable 
to be present or where inflammable goods are 
stored. In such situations lamp fittings are 
to be of strong construction, having air-tight 
external globes of thick glass, provided with 
substantial guards. 

(ii) In positions in which the lamp is either near 
to, or can swing near to, readily combustible 
materials. 
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(c) Open type fittings are not to be furnished with 
combustible shades unless such shades are kept free from 
contact with the lamps by suitable guards or supports. 
Celluloid is not to be used in any situation near a lamp. 


(d) Switches and other fittings liable to arc when 
operated are not to be installed in bunkers or other spaces 
in which inflammable or explosive dust or gases are liable 
to be present, whether controlling lights in such spaces or 
not. 


(e) Lamp fittings installed in spaces allotted alter- 
natively to passengers or cargo are to be of extra strong 
construction so designed as to admit of easy removal of 
lamps, globes and guards, provision being made for the 
protection of the base of the fitting and its lampholder after 
such removal by a screwed metal cover. Alternatively, the 
complete fitting may be protected by a strongly constructed 
hinged or screwed metal cover completely enclosing it. In 
either case the enclosure is to be such that the fitting 
cannot be tampered with easily. Switches and fuses 
controlling lights in spaces of this kind are, wherever 
possible, to be placed outside the spaces. Where this is 
impracticable they are to be contained in strong iron boxes 
with iron covers provided with padlocks. 

(f) Fittings and accessories are to be so designed and 
insulated conductors so installed, that no stress can be applied 
by the conductors to any terminal to which they may be 
connected. 

(g) Enclosed lamp fittings are to be suitably ventilated. 


2. Switches—Switches are to be constructed wholly of 
durable non-ignitable, non-absorbent materials. 


3. Lampholders.—(a) Lampholders are to be of the 
Goliath type for lamps consuming more than 300 watts. 


(b) Lampholders are to be wholly of non-ignitable 
material and all metal parts are to be of robust proportions. 
Goliath holders are to be provided with efficient means for 
locking the lamp in the holder. 


(c) Lampholders in weatherproof portable fittings are to 
have their uninsulated metal parts in metallic contact with 
the frames of such fittings. 


(d) Lampholders in open type portable fittings are to be 
insulated from the fitting by means of insulating material of 
adequate mechanical strength which will not soften at 302°F. 
(150° C.) and be so shielded by means of similar insulating 
material that they cannot be touched accidentally by a person 
using the fitting or replacing a lamp. This shield is to be 
so extended as to prevent the lamp cap being touched when 
the lamp is in the holder. 


(e) Miniature lampholders and lamps are not to be 
employed on systems exceeding 110 volts. 


4. Ceiling Roses.—Ceiling roses are to be of non- 
ignitable non-conducting non-hygroscopic material. 


5. Plugs and Sockets.—(a) The live parts of plugs 
and sockets are to be so proportioned that their average 
temperature will not rise more than 54° F. (80° C.) above 
that of the surrounding air when tbe normal working 
ewrent is flowing through them continuously. 


(6) Watertight plugs and sockets are to be employed 
on weather decks, in stokeholds and engine rooms, and 
wherever exposed to drip or condensed moisture. 


6. Searchlight Lamps.—(a) Searchlight lamps are to 
have the whole of their live parts insulated from the frame 
or case. 

(b) All parts of a searchlight lamp which have to be 
handled for its operation or adjustment while in use are to 
be insulated from the circuit with strong, non-ignitable 
material, of substantial proportions, and be so disposed 
that there is no risk of shock to the operator. 

(c) Each searchlight circuit is to be controlled by a 
fuse on each insulated pole, and by a double-pole linked 
switch. 


7, Are Lamps.—(a) Arc lamps, other than searchlight 
lamps, are to have the whole of their live parts insulated 
from the frame or case. 

() Each arc lamp is to be provided with a globe or 
lantern arranged to intercept falling particles of carbon, and 
with wire netting or other means of preventing pieces of 
broken glass falling. 

(c) Each are lamp circuit is to be controlled by a fuse 
and switch on each insulated pole. Where more than one 
pole is insulated the switches are to be linked. 

(d) Arc lamps are not to be fitted in spaces in which 
combustible goods are stored, or in which inflammable 
gases may accumulate. 


HEATING AND COOKING APPLIANCES. 


Section 10. 1. General Construction.—(q) All 
appliances are to be so constructed and mounted that their 
supports and those parts which have necessarily to be handled 
in their operation cannot become heated to a temperature 
exceeding 130° F. (54° C.). The heating elements are to be 
so arranged that they can be readily replaced. 

(6) The high temperature parts of radiators are to be 
suitably guarded. 
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(c) The junction between the elements and switches or 
external connecting leads are to be effected without solder by 
suitable connections, which are to be so placed that the 
temperature of no part of the switch or terminal connections 
can rise above 176° F. (80° C.). 


(d) Allconnections between elements or between elements 
and main terminals or switches are, unless self-supporting or 
rigidly fixed in position, to be continuously insulated with 
suitable non-ignitable material. 


(e) All live parts of cooking appliances are to be so 
guarded that the cooking utensils cannot be brought into 
contact with them. 


2. Provision for Harthing.—All appliances for pressures 
exceeding 150 volts, whether portable or fixed, are to be 
provided with a terminal or other suitable means for earthing 
all uninsulated parts and such terminals are to be efficiently 
connected to earth. 


3. Control.—(a) All appliances are to be protected by 
a fuse on each insulated pole. 


(b) Appliances whether portable or fixed are to be con- 
trolled as a whole by a switch, which in all cases is to be 
permanently fixed. 


4. Portable Appliances are to be of such shape or so 
weighted that they cannot easily be overturned and these are 
to have suitable stowage positions. 


5. Protection of Inflammable Materials.—All in- 
flammable materials in the vicinity of heating and cooking 
appliances where fitted in the ship are to be protected by 
suitable fire-resisting materials. 


6. Air Heaters.—(a) The construction of heaters is to 
be such as to heat the surrounding air by convection. Heaters 
in which the elements are caused to glow or reach such a 
temperature as will ignite explosive vapours, dust, etc., in the 
surrounding atmosphere are not to be used, except where 
fitted in suitable situations in public rooms. 


(b) Heaters are to be durable and all parts should be of 
strong construction. The protecting guards are to be strong 
enough to resist being forced against any current carrying 
part. The openings are to be of small size to prevent the 
heating elements from being short-circuited or injured by 
accident. 

(c) Where installed on a deck or bulkhead they are to 
be so mounted that there will be at least 2 inches of air space 
between the heater and the deck or bulkhead. They are to 
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have non-inflammable heat resisting material between the 
heater and the surface on which they are mounted or to which 
they are adjacent. 


(d) Where the heaters are of the portable type a suitable 
clip or bracket is to be fitted for holding the heater in a fixed 
position. 


MOTORS. 


Section 11. 1. General Construction.—(q) All 
working parts are to be readily accessible. 


(b) All field coils are to be self-contained and readily 
removable for replacement. 


(c) Motors are to be so constructed, erected and supported 
that when running at any and every working speed all 
revolving parts are well balanced and do not give rise to any 
appreciable vibration. 


2. Rating of Motors.—Motors rated at more than one 
brake horse-power are to conform to Appendix No. 2 
except that in tropical climates, or where fixed in specially 
hot situations on the ship, the rated full load is not to be 
exceeded and the temperature rise at rated full load is 
not to exceed 63° F. (35° C.), all temperatures being measured 
by thermometer. 


The tests are to be carried out at the makers’ works and 
a certificate giving the results is to be submitted for approval. 
Machines of 100 B.H.P. and over are to be inspected by the 
Surveyors during manufacture and testing. 


3. Brushes.—(a) The brushes are to be of carbon, 
and are to be provided with flexible copper connections. 


(b) Means are to be provided for the adjustment of the 
brushes longitudinally, so that they may be staggered in 
such a manner that in multipolar machines every part of 
the commutator working surface will be swept by an equal 
number of positive and negative brushes in order to avoid 
unequal wear. 


4. Terminals.—(a) Suitable terminals clearly marked 
and provided with cable sweating sockets are to be 
provided in an accessible position, convenient for wiring. 


(b) The terminals are to be so spaced or shielded that 
they cannot be accidentally earthed, short-circuited, or 
touched. 


(c) The frame of every motor is to be provided with a 
suitable terminal to which the earthing lead is to be 
connected. 
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5. Lubrication.—(a) Motors are to be efficiently and 
continuously lubricated automatically with the base of the 
machine inclined at any angle up to 15 degrees from the 
horizontal in any and every direction. 


(b) If ring lubrication be employed, the rings are to be 
so constrained that they cannot leave the shaft. 


(c) Oil flingers, or other suitable means, are to be 
provided to prevent the lubricant creeping along the shaft or 
otherwise gaining access to the insulation of the machine or 
any live part thereof. 


(d) Fach oil-lubricated bearing is to be provided with a 
suitable overflow which, while permitting efficient lubrication 
when the motor is running, is to prevent excess of oil. 


6. Position in Ship.—(a) Motors are, wherever possible, 
to be placed in well ventilated compartments in which inflam- 
mable gases cannot accumulate, and in all cases they are 
to be fixed clear of all inflammable material. Where these 
conditions cannot be complied with, motors fitted in such 
compartments are to be of the flame-proof or forced-draught 
type, with supply and exhaust pipes or ducts taken outside 
the compartments. 


(b) The motors are, as far as possible, to be placed in 
positions in which they are not exposed to risk of mechanical 
injury or to damage from water, steam, or oil, 

(c) Motors required to work under water are to be of 
the immersible type. 


(d) Motors essential to the safety of the ship in the 
event of damage are to be so installed as to be capable of 
running for a reasonable period after the compartment in 
which they are situated has been flooded. 


(e) In all sea-going ships, the motors are, wherever 
possible, to be placed with their axes of rotation in a fore 
and aft direction. 


(f) Unprotected woodwork or other combustible 
material is not to be fitted within a distance of 12 inches 
measured horizontally from, or within 4 feet measured 
vertically above, any motor, unless it be of the totally 
enclosed, pipe-ventilated, induced-draught, forced-draught, 
drip- or flame-proof type. 

(g) Motors fitted in compartments in which the temper- 
ature is liable to exceed 120° F. (49° C.) are to be specially 
ventilated with air at or below that temperature, or to be 
constructed with Class B insulation, in accordance with 
Appendix No. 2 or so constructed that the final temperatures 
during normal working do not exceed the temperature rise 
permitted in Appendix No. 2 plus 40° C. 


CONTROL GEAR AND RESISTANCES. 


Section 12. 1. General Construction._(a) Generator 
field and motor speed regulators, starters, and controllers, 
are to be constructed wholly of durable, non-ignitable, 
non-hygroscopic material, and unless otherwise guarded 
from approach are to be enclosed in non-ignitable cases. 


(6) All switch parts and protective devices are to be so 
proportioned that their temperature will not rise more than 
54° F. (30° C.) above that of the surrounding air, when the 
normal working current for which they are designed flows 
through them continuously. 


(c) The contact-making faces are to be sufficiently 
numerous to prevent destructive arcing, and are to be readily 
renewable without dismantling the gear. 


(d) Handles and their attachments are to be mechanically 
strong, and so designed and guarded that the hand of the 
operator cannot touch live metal. 


(e) All live parts are to be enclosed by metal covers, which 
are to be clear of such live parts by not less than 4 inch. 
Those portions of the cover in proximity to working con- 
tacts are to be lined with non-ignitable insulating material. 


2. Resistances.—(a) Resistances are to be so propor- 
tioned that they do not rise to such a temperature as 
seriously to impair their durability. 


(b) Internal connections are not to be soldered, and all 
such connections, unless self-supporting or rigidly fixed in 
position, are to be continuously insulated with porcelain beads 
or other approved non-ignitable insulation. 


(c) Suitable terminals with cable sockets are to be 
provided for the attachment of external leads, and are to be 
so situated that such leads are not exposed at any point to 
a high temperature. 


3. Position in Ship—(a) Control gear, wherever 
possible, is to be placed in positions in which inflammable 
gases cannot accumulate. Where such conditions cannot be 
complied with, such apparatus is to be flame-proof. 


(0) Control gear, as far as possible, is to be placed in 
positions in which it will not be exposed to risk of 
mechanical injury or to damage from water, steam, or oil. 
Where necessarily exposed to such conditions, it is to be 
totally enclosed. 

(c) All resistances are to be placed in well-ventilated 


compartments in which inflammable gases cannot accumulate, 
and in such positions as to be clear of all inflammable 
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material. Unprotected wood-work or other combustible 
material is not to be fitted within a distance of 6 inches 
measured horizontally from, or within 24 inches measured 
vertically above, the frames or the cases containing them. 


INTERNAL COMMUNICATIONS. 


Section 18. 1. Construction of Transforming 
Plant.—Motor generators and static transformers used for the 
reduction of pressure for communication circuits are, together 
with their contro! gear, to be constructed in accordance with 
the regulations for similar plant employed for lighting and 
power supply. 

2. Batteries.—Primary and secondary batteries are to 
be readily accessible at all times. Means are to be provided 
to prevent liquid from wet primary cells coming into contact 
with the wooden floor or framework of the ship. Secondary 
batteries are to be fitted in accordance with Section 8. 


3. Construction of Apparatus.—All apparatus for 
communications is to be constructed to take the full pressure 
of the source of supply without the interposition of any 
external resistance, and, if the pressure of supply exceeds 25 
volts, all circuits, switches, resistances, distribution boards 
and accessories required in connection therewith are to be 
designed and fitted throughout in all respects in accordance 
with the regulations for lighting and power circuits. 


4, Communication Cables.—(a) Cables used for the 
purpose of internal communication are to be of one or other 
of types specified in Section 5, clause 1, and are to be fitted 
in a similar manner to cables installed for the lighting and 
power supply of the ship, and they are, as far as possible, to 
be kept separate unless the lighting and power cables are 
protected by one or more of the following, with or without 
braiding overall :— 


(i) Lead covering, 
(ii) Steel wire armouring, 
(iii) Tough rubber sheathing. 


(b) Communication cables, run in wood casing, are not 
to be fixed in the same groove as cables supplying lighting 
and power. 


5. Protection of Circuits.—In all cases in which 
secondary batteries, motor generators or static transformers 
are employed, the main circuit or circuits are to be protected 
by a fuse or fuses, but fuses need not be fitted in branch 
circuits if the pressure does not exceed 25 volts or in any 
circuit supplied from primary batteries. 
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LIGHTNING CONDUCTORS. 


Section 14. Lightning Conductors.—(a) Light- 
ning conductors are to be fitted to each mast of all wooden 
vessels and of steel vessels having wooden masts. ‘They 
need not be fitted to steel vessels having steel masts. 

(6) In wooden ships or ships sheathed with wood the 
lightning conductors are to be composed of a continuous 
copper tape or rope, having a section not less than 0°15 
square inch which is to be riveted or clamped to a suitable 
copper spike attached to the mast-head. If of tape the 
lower end is to terminate at the point at which the shrouds 
leave the mast, and to be securely clamped to a copper rope 
of not less than 4 inch in diameter. This copper rope is to 
pe led down the shrouds and to be securely clamped to a 
galyanized iron plate not less than 2 square feet in area 
fixed well below the light-load water-line and attached to 
the ship’s side. 

(c) In steel ships fitted with wooden masts the light- 
ning conductors are to be composed of copper tape terminat- 
ing in a spike, as set forth in paragraph (0). At the lower 
end this copper tape is to be securely attached to the 
nearest metal forming part of the hull of the ship. 

(d) In all cases the lightning conductor is to be so run 
as to avoid sharp bends in the conductor, 

(e) It is recommended that suitable means should be 
provided to enable ships when in dry dock to have their 
lightning conductors connected to an efficient earth on shore. 


SPECIAL REQUIREMENTS FOR SHIPS CARRYING 
OIL HAVING A FLASH POINT LESS THAN 150° F. 
(65°5> C.). 

Section 15. 1. Nature of Supply.—The pressure 
of supply is not to exceed the following values :— 

(a) With direct current 

(i) For power, 220 volts. 
(ii) For lighting and heating, 110 volts. 

(0) With alternating current 

For all purposes, 110 volts. 

2, Switchboards.—(a) Hach outgoing circuit from the 
main switchboard and every branch circuit controlling either 
a junction or section fuse board is to be provided with a 
double pole linked switch. 

(b) The cases of all joint boxes, section and distribution 
boards are to be wholly of metal, and all cables are to enter 
tle cases through watertight glands. Distribution boards 
in officers’ accommodation may be constructed in accordance 
with Section 3, clause 7. 
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3. Protective Covering of Cables.—All cables are to 
be lead-covered or lead-covered and armoured. 


4. Distribution.—Main distribution for direct current 
systems (i.e., between switchboards and distribution boards, 
or between distribution boards and sub-distribution boards) 
is to be effected wholly on the two-wire two-conductor 
system with entirely separate cables, both insulated, for the 
respective poles; no part of the system shall be earthed. 
Main distribution for three phase alternating current systems 
is to be effected wholly with multicore cables. 


5. Fuses.—Fuses are to be of an approved filled car- 
tridge type. 


6. Dangerous Spaces.—(a) Lamps, fittings, appliances 
of any kind, and wiring are not to be fitted in, or enter, any 
of the following dangerous spaces: Oil-holds, cofferdams. 


(b) Pump rooms may be lighted by lamps wired wholly 
outside the space and separated from the interior by an air- 
tight stout glass bowl. 


(c) Lamps in pump-rooms, "tween decks and spaces 
immediately adjoining oil-holds are to be contained in gas- 
tight fittings, the wiring being enclosed in gas-tight tubing. 
The switches controlling the Jamps are to be wholly outside 
these spaces. These switches are in all cases to be double- 
pole. 


(d) Portable lamps other than self-contained battery-fed 
lamps of a type approved by the Home Office for use in fiery 
mines are not to be used in dangerous spaces. 


SPECIAL REQUIREMENTS TO BE COMPLIED WITH 
WHERE THE CONSTANT CURRENT SERIES 
SYSTEM IS US#D. 


Section i6. 1. Generators and Motors. —(a) livery 
generator is to be provided with an automatic circuit closer 
so arranged as to short-circuit the generator in the event of 
an open circuit occurring at any point in the system. 


(b) Generators or motors are not to be of the open 
type. 

2. Bare Conductors.—Ali bare conductors (including 
radiator elements) are to be totally enclosed in metal cases 
and all access doors or covers so interlocked that the 
conductors contained therein will be accessible only when 
entirely disconnected from the system. 


3. Switches.—(a) The movement of all switches is to 
be effected without breaking the main circuit. 
M 


(6) When a current consuming device is “switched-off” 
by its main switch it shall be totally disconnected on both 
poles from the system. 


4, Earthing-—No part of the system is to be earthed. 


TRIALS. 


Section 1'7.—Before the installation is put into 
service the following tests are to be carried out :— 


1. Insulation Resistance —(a) The insulation resistance 
is to be measured by applying a direct-current pressure not 
less than twice the working pressure between earth and the 
whole system of conductors and any section thereof, with all 
lamps and fuses in place, and all switches on. 


(b) The insulation resistance of the lighting circuits so 
measured is not to be Jess in megohms than 10 divided by 
the number of points on those circuits, except that the insula- 
tion resistance of any final lighting sub-circuit need not 
exceed 1 megohm. 


(c) The insulation resistance between the case or frame- 
work and every live part of each individual dynamo, motor, 
heater, arc lamp or other appliance, complete with its switch 
and control gear, regulating resistance and similar acces- 
sories, is not to be less than half a megohm. 


2. Running Order.—Al] generators are to be run in 
turn or simultaneously ; all main switches and current 
breakers are to be operated, and all lamps, heaters, motors 
and other appliances run, though not necessarily under full 
load or simultaneously. During this test everything is to 
operate satisfactorily, and the specified drop in pressure on 
any part of the installation is not to exceed that laid down 
in Section 4, clause 4. 

This trial is to be inaddition to, and not in substitution 
for, the acceptance trials of the individual items of plant at 
the makers’ works. 


SPARE GEAR. 


Section 18.—In vessels engaged on open sea service, 
the articles mentioned in the following list (so far as they 
are applicable) will be required to be carried, viz. :— 


For the Generators. 
For each size of generator: — 
2 brush holders. 
1 set of carbon brushes for one machine. 
1 set of any special spanners required. 
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For the Motors. 


For each size of motor engaged on essential services, 
such as those enumerated below :— 
2 brush holders. 
1 set of carbon brushes for one machine. 
1 set of any special spanners required. 


The following are motors for which spare gear is 

required :— 

Auxiliary compressors. 

Scavenge blowers. 

Cooling water pumps for main engines. 

Oil fuel pumps. 

Oil separators. 

Fans for foreed draught to boilers. 

Condenser circulating pumps. 

Air pumps. 

Feed water pumps. 

Fire pumps. ‘ 

Bilge pumps. 

Steering gear. 

Windlasses. 

Ventilating fans for engine room and boiler rooms. 


For the Control Gear. 


‘For the starting gear of motors, such as those 
enumerated above :— 


1 set of contacts subject to burning or wear. 

1 set of springs. 

10 per cent. of each different resistance element, but 
at least one of each. 

1 of each type of coil used for contactors, relays or 
low voltage release. 


For six or less starters in which these parts are inter- 
changeable it will be sufficient to provide one set of spares 
for the starter employing the greatest number of parts. 


For the Switchgear and Distribution Boards. 
For each type of circuit breaker on each pole :— 

1 set of contacts which are liable to be burnt or worn. 

1 set of parts subject to wear. 

1 set of springs. 

1 shunt trip coil and 1 resistance element, of each 
kind used. 

10 per cent. but not less than 12 of each type of 
cartridge or other non-rewireable fusible cut-out. 

2 fuse-handles of each type and size used. 


For the Navigating and Signal Lights, and their pilot 
lamps for indicating devices :— 
1 complete spare set of lamps. 


Emergency Lighting. 
Where this is supplied from storage batteries of a 
voltage different from the ship’s circuit :— 


1 complete spare set of lamps. 


Insulation Tester. 

It is recommended that all equipment of 100 kw. 
and above shall include a 500 volt insulation tester for the 
testing of insulation and tracing of faults and that all parts 
of the system be periodically tested and the resuits recorded. 


PERIODICAL SURVEYS. 


Section 19.—The periodical surveys of Electrical 
Equipment are detailed on pages 25 and 26. 


Section 20. FEES FOR THE INSPECTION OF THE INSTALLATION OF BLECTRICAL EQUIPMENT. 


The following Scale of Fees has been adopted for the inspection of the installation .of Electrical 


Equipment in the United Kingdom, viz. :— 


£1 per kilowatt for the first 15 kilowatts, 


10s. ds each kw. above 15 and up to 30 kilowatts, 
5s. " A 30 “s 50 a 

28. 6 5 50 Pr 80 “r 

1s. + oa 80 200 on 
6d. my de 200 kilowatts. 


Minimum fee £5. 
(The scale is based on the kilowatts of the generators.) 


In the case of Tugs with small installations not exceeding 6 kilowatts, the fee is tobe £3. 
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FEES FOR THE SURVEY OF ELECTRICAL EQUIPMENT AT SPECIAL SURVEYS. 
The following scale of fees has been adopted for the survey of Electrical Equipment at Special 
Surveys held at Ports in the United Kingdom, viz. :— 


For the first 6 kilowatts 
Above 6 and up to 15 kilowatts 


NOTE. The fees in the case of Yachts to be increased by £1 in each of the above categories. 


” 


” 


” 


” 


1b 

2D "35 

20 +s 
100 


500 kilowat 


” ” 


” 


ts.. 
Passenger vessels of 


250s 
50 
100 ” 
500 Pr 


15,000 to 30,000 tons gross... 


» over 30,000 tons gross 


Nil. 


£1 
£2 
£3 
£4 
£6 
£7 
£8 


£10 


Also, when damage repairs or re-arrangement of accommodation are necessary, additional fees should 


be charged. 


71, Fencuurcny Srreet, Lonpon, E.C.3. 


2ist June, 1934. 


m 2 


By order of the Committee, 


ANDREW SscortT, 


Secretary. 
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TABLE I. 
CURRENT-CARRYING CAPACITY (SUBJECT TO VOLTAGE DROP) AND CoRRESPONDING FALL OF 
PRESSURE—SINGLE CABLES. 
Insulated with Rubber. Insulated with Paper. Insulated with Varnished 
Cambric. 
Nominal Effective Number and Approx. Approx. Approx. 
Area Area Diameter (in.) of Length (lead Length (lead Length (lead 
of of Wires comprising) Maximum | plus return) | Maximum | plus return) | Maximum plus return) 
Conductor. Conductor. Conductor. Permissible | giving 1 volt | Permissible | giving 1 volt Permissible | giving 1 volt 
Current. drop Current. drop Current. drop 
with current with current with current 
(Col. 4). (Col. 6). (Col. 8). 
LA 9 af ih aon | mallee ee 4. oe we Tt 8. 8. 

| sq. in. sq. in. amps. ft. amps. ft. amps. ft 

/ 00010 0°00102 1/'036 41 30 4°1 30 —_ _ 

; 0°0015 0°00152 1/044 61 30 61 30 — — 
0°0020 0700194 3/°029 78 30 78 30 — _— 
070030 0°00299 3/°036 12°0 29 12°0 29 10°8 35 
070080 0°00322 1/'064 12°9 29 12°9 29 116 35 

| 0°0045 0°00455 7/029 18°2 28 18°2 28 16°4 35 

|  0°0070 0°00701 7/036 24°0 33 28°0 27 25°0 3D 
0°0100 0°01046 7/044 310 39 42°0 27 38°0 34 
0°0145 0°01462 7/052 37°0 45 57°0 28 51:0 36 

_0°0225 0°02214 7/064 46°0 55 75°0 32 68°0 41 
0°0300 0°02840 19/044 53°0 61 87°0 35 78°0 45 
0:0400 0°08960 19/7052 64:0 71 104°0 41 94°0 53 
0:0600 0°06000 19/064 83°0 83 135°0 48 122°0 62 
0°0750 0°07592 19/:072 97°0 90 157°0 52 141°0 68 
071000 0710080 19/083 118°0 98 191°0 57 172°0 73 
071200 0711680 37/064 130°0 103 210°0 60 189°0 78 
071500 0°14780 37/°072 152°0 112 246°0 65 222°0 83 
0°2000 0719640 37/°083 184°0 123 296°0 72 266°0 92 
0°2500 0°24650 37/093 2140 132 343°0 78 809°0 100 

| 03000 0730240 37/7103 240°0 145 385°0 85 3846°0 109 
074000 0°40640 61/°093 288°0 162 4640 95 417°0 122 

| 075000 0°49850 61/7103 332°0 172 540°0 100 486°0 128 

/  — -0°6000 0°60620 91/°0938 384°0 181 624°0 105 561°0 135 
0°7500 0°74350 91/7103 461°0 185 738°0 109 664-0 140 
0°8500 0°84590 127/:093 512°0 190 815°0 116 733°0 144 
10000 103760 127/°103 595°0 200 932°0 121 839°0 152 
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TABLE II. 
Twix FLEXIBLE CorDS AND CABLES. CURRENT-CARRYING CAPACITY AND 
CORRESPONDING FALL OF PRESSURE. 


. | Approximate 
pmo leneth (lead 
Nominal Area Composition P kaa plus return) 
of Conductor. of Strand. ormussibie” | giving 1 volt 
(subject to drop with 
voltage drop). current 
L 2. ; + cy am ZZ (Col. 3). 
sq. in. No. and diam.in. amps. feet. 
0°0006 14/0°0076 18 59 
0001 23/0°0076 3°0 59 
0°0017 40/0°0076 5°0 57 
0°003 70/0°0076 85 oT 
070048 110/0°0076 13°0 56 
0°007 162]/0°0076 17°0 69 
TABLE III. 
INTERMITTENT WoRKING. CURRENT-CARRYING CaPaciTY FoR SINGLE CABLES. 
Insulated with | Insulated with Insulated with Varnished 
Rubber. Paper. Cambric. 
Nominal 
Area of Contin- Contin- Contin- 
Conductor.) Half- One uous Half- One uous Half- One uous 
hour hour | Rating | hour | hour | Rating | hour hour Rating 
|Rating.|Rating.| asin | Rating. | Rating.| as in | Rating.| Rating.| asin 
} Table I. Table I. Table I. 
i, Brn Bie at Oar 4, 5. 6. ve 8. 9. 10. 
sq. in. amps. amps. amps, amps. | amps. amps. amps. amps. amps. 
0°0145 38 37 37 60 | 57 57 54 51 51 
0°0225 47 46 46 79 | 75 75 71 68 68 
0°03 56 54 53 94 89 87 84 80 78 
0°04 68 65 64 113 105 104 102 95 94 
0°06 92 85 83 151 138 135 136 124 122 
0075 113 | 101 97 180 162 157 162 146 141 
Ol 142 124 118 225 199 19¥ 203 179 172 
0°12 160 | 138 130 252 220 210 226 198 189 
015 191 164 152 3038 261 246 278 235 222 
0°2 247 | 204 184 376 320 296 338 288 266 
0°25 295 | 244 214 453 377 343 407 340 809 
03 851 | 283 240 523 435 385 470 892 846 
O4 452 | 357 288 663 543 464 596 488 417 
0°5 534 | 422 332 804 648 540 723 584 486 
| 06 641 | 499 384 960 | 767 624 864 690 561 
0°75 774 | 604 461 1,180 930 738 | 1,061 838 664 
0°85 900 | 680 512 1,825 | 1,045 | 815 1,190 940 733 
10 1,036 | 803 | 595 1,548 | 1,211 932 | 1,390 | 1,090 839 
| | 
| 
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TABLE IV. 
DIMENSIONS or SincLE-CorE CaBLES—RUBBER INSULATED. 
For pressures not varying from the potential of the ship’s hull by more than 250 volts. 
Conductor, [Distewhe| Banees | | SERAMRAGR pomeneel fim Lepore eee 
: vot Diameter 4 Diameter 
Diameter | ,-; Diameter | ,; 
Nominal} Overall | mpickness, Overall of — a a Apaod r ey oe og Diameter of | ars | pga 
Area. | Diameter. Diameter. nec es! eee: and _ of Lead. | over Lead. dergring Aewious! am 
h Braiding. ates Braiding. 
- 2. Em 4. 5. 6. 7. 8. 9. 10. bye 12. 
wivite.. | oi in, | in. 7] dn: tholenkie in. in. in. in, in. a 
070010 | 0°086 0034 0165 0°064 07328 0418 0°040 0°200 0°064 0°408 0°498 
0°0015 | 0-044 0034 01738 0:064 0°336 0°426 0040 0°208 07064 0°416 0°506 
0°0020 | 0°063 0°0386 07195 0064 0°358 07448 0°040 0°230 0064 0°4388 0°528 
0°0030 | 0:078 0°038 0°215 0°064 0'378 07468 0°040 0°250 0°064 0°458 0°548 
070030 | 0:064 0°036 0197 0064 0°360 0°450 0°040 0°232 0°064 07440 0°530 
00045 | 0°087 0°039 0°226 0°064 0°389 0°479 0040 0261 0°064 0°469 0°559 
0°0070 | 0°108 0-041 0°259 0064 0°422 0512 0°050 0314 0°064 0°522 0°612 
0°0100 | 0°1382 0043 «| 0°287 0°064 0°450 0°540 0°050 0°342 0°064 0°550 0640 
0°0145 | 0°156 0°046 0°317 0°064 07480 0°570 0060 0°392 0°064 0°600 0°690 
0°0225 | 07192 0:049 | 0°359 0064 0°522 0°612 0°060 07434 0°072 0°698 0°788 
0°0300 | 0°220 0-052 0°393 0°064 0°556 0°646 0:060 0°468 0°072 0°732 0°822 
.0°0400 | 0°260 0°056 0°441 0°064 0604 0°694 0°060 07516 | 0°072 0°780 0°870 
0°0600 | 0°320 0:062 0°518 0°072 0°732 0°822 0:070 0°608 0°072 0°872 0°962 
0°0750 | 0°360 0°066 07596 0°072 0°780 0°870 0°070 0°656 0072 0°920 1°010 
071000 | 0°415 0°072 0°663 0:072 0°847 0°937 0°070 0°723 0°072 0°987 1077 
071200 | 0°448 0°075 0°702 0°072 0°886 0°976 0°070 0°762 0072 1°026 1°146 
0°1500 | 0°504 0°080 0°768 0°072 0°952 1042 0080 0°848 0-080 1:208 1°328 
0°2000 ; 0°581 0088 0°889 0072 1:0538 11738 0-080 0°949 0°080 1°309 1°429 
0°2500 3 0°651 0°095 0°9738 0°080 1°233 1°353 0°090 1°053 0°104 1461 1581 
0°3000 | 0°721 07102 1057 0080 1°317 14387 0090 1137 0104 1545 | 1665 
0°4000 | 0°837 0-114 1°197 07104 1505 1°625 0°100 1°297 0°104 1°705 1°825 
075000 | 0°927 0°121 1°301 07104 1°609 1:729 0110 1°421 0°128 1877 1°997 
0°6000 | 1°023 0°125 1°425 0°128 L761 1°881 0110 1°525 07128 1°981 | 2°101 
0°7500 | 1°133 0-131 1°547 0°128 1°883 2-003 07120 1°667 0°160 2°187 2°307 
078500 | 1°209 0°135 1°681 07128 1:967 2°087 07120 1752 0°160 orl 1| seeL 
10000 | 1°339 0141 1773 07128 2175 2°2938 07120 1:893 0°160 2-413 | 2°533 
Luoyp’s Recisrer or Suiepinc, Lonnox.—26th October, 1933. 
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DimENsIons OF CaBiES—1,000 Vonr Paprr InsuLaTED oR VARNISHED CamBRIC INSULATED. 


Single-core, 


Di Single-core, Lead-covered and 
Conductors. Mie Lead Covered | Armoured Cables 
electric. Cables. (Single-wire 
Armouring). 
Mini- Minim’m| Dia- Dia- Dia- 
Nominal noe mum | Thick- | meter [meter of| meter 
Area. fesse Thick- | nessof | over l|armour-| over 
‘| ness. Lead. | Lead. jing wire.) Armour. 


1. 2 | 8 4. 5. 6. te 


in. in. in. in. in, 
070015 | 0°044 | 0°07 0°06 | 07304 | 0-064 07552 
0°0020 | 0:063 | 0°07 0°06 | 0°328 | 0:064 | 0°571 


0:0080 | 0°078 | 0:07 | 0°06 | 0°338 | 0°064 | 0°586 
0°0030 | 0:064 | 0°07 | 0°06 | 0°324 | 0-064 | 0°572 
0:0045 | 0:087 | 0°07 | 0°06 | 0°347 | 0-064 | 0°595 
0:0070 | 07108 | 0:07 | 0°06 | 0°368 | 0-064 | 0°616 
0°0100 | 0°132 | 0°07 | 0°06 | 0°392 | 0:064 | 0°640 


0°0145 | 0°156 | 0:07 | 0°06 | 0°416 | 0:072 | 0°68 

0°0225 | 0°192 | 0:07 | 0°06 | 0°452 | 0:072 | 0°716 
0°0300 | 0220 | 0°07 | 0°06 | 0°48 | 0°072 | O°744 
0°0400 | 0°260 | 0°07 | 0°06 | 0°52 | 0:072 | 0°784 
0:0600 | 0°320 | 0:07 | 0°06 | 0°58 | 0:072 | 0°844 


0°0750 | 0°360 | 0°07 | 0°06 | 0°62 | 0°072 | 0°884 
0°1000 | 0°415 | 0-07 | 0:06 | 0°675 | 0°072 | 0°939 
071200 | 0-448 | 0°07 | 0°06 | 0°708 | 0-072 | 0°972 
0°1500 | 0°504 | 0°07 | 0°07 | 0°784 | 0-072 | 1°048 


0°2000 | 0°581 | 0:07 | 0°07 | 0°861 | 0-080 | 1°221 
0°2500 | 0°651 | 0°08 | 0-07 | 0-951 | 0°080 | 1311 
0°3000 | 0-721 | 0-08 | 0-08 | 1-041 | 0-080 | 1-401 
0°4000 | 0°837 | 0°09 | 0°08 | 1177 | 0-104 | 1°585 

| 267 0-104 | 1°675 


= 
on 
i=) 
oS 
Oo 
= 
cc 
bo 
~] 
i=) 
oO 
i) 
oe 
o 
_ 
bo 
for] 
~] 


0°6000 | 1°023 | 0:09 | 0°09 | 1°383 | 0°128 | 1°839 
0°7500 | 19133 | 0°10 | 0°09 | 1°518 | 0-128 | 1°969 
0°8500 | 1°209 | 0°10 | O10 | 1°609 | 07128 | 2°065 
10000 | 1°339 | 0°10 | 0°10 | 1:739 | 0°128 | 2°195 


TABLE VI. 
Sizes or GALVANIZED STEEL WIRES AND THICKNESSES OF BEDDING FOR 
SINGLE WiRE ARMOURING. 


Diameter of Cable to be Armoured, Diemmebat Thickness 
seni, Seas of Gelpuniied of Type of Bedding to be used. 
Above! Up to and Steel Wire. Bedding. 
including. 
in. in. in. in. 
= Or4 0064 0°04 Two coats of ry tape. 
: cd ee . Two coats of hessian tape 
le se ae ue { or two coats of jute yarn. 
0°8 1-05 0-08 071 
1°05 1°3 07104 01 Three coats of hessian tape 
13 3°5 07128 O1 or two coats of jute yarn. 
3°5 — 0°16 Ok 
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Cable. 


Nominal Area of 


LLOYD’S REGISTER OF SHIPPING. 


TABLE VII. 


INSULATION RESISTANCE OF RUBBER INSULATED CABLES. 


Minimum Insulation Resistance 


Megohms for a 1,000 
yard length at 60° F. 
(15'6° C.) 
2,500-megohm Grade. 


Megohms for a mile 
length at 60° F. 
(15°6 ©.) 
2,500-megohm Grade. 


sq. in. 
0°0.010 
070015 
0°0020 
0°0030 
0°0030 
0°0045 
0°0070 
0°0100 
0°0145 
0°0225 
0°0300 
0°0400 
0°0600 
0°0750 
0°1000 
071200 
0°1500 
0°2000 
0°2500 
93000 
0°4000 
0°5000 
0°6000 
0°7500 
0°8500 
10000 


Megohms for a 1,000 | Megohms for a mile 
yard length at 60° F.| length at 60° F. 
(15'6° C.) (15°6° C.) 

600-megohm Grade. | 600-megohm Grade. 
8,520 2,000 
3,520 2,000 
2,200 1,250 
2,200 1,250 
3,920 2,000 
2,200 1,250 
1,584 900 
1,584 900 
1,584 900 
1,584 900 
1,320 750 
1,320 750 
1,320 750 
1,056 600 
1,056 600 
1,056 600 
1,056 600 
1,056 600 
1,056 600 
1,056 600 
1,056 600 
1,056 600 
1,056 600 
1,056 600 
1,056 600 
1,056 600 


8,800 
8,800 
7,920 
7,920 
8,800 
7,920 
7,040 
7,040 
7,040 
6,160 
6,160 
5,280 
5,280 
5,280 
5,280 
5,280 
5,280 
4,400 
4,400 
4,400 
4,400 
4,400 
4,400 
4,400 
4,400 
4,400 


5,000 
5,000 
4,500 
4,500 
5,000 
4,500 
4,000 
4,000 
4,000 
3,500 
8,500 
38,000 
38,000 
3,000 
3,000 
3,000 
3,000 
2,500 
2,500 
2,500 
2,500 
2,500 
2,500 
2,500 
2,500 
2,500 
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TABLE VIII. 


Maximum Spacine or Cries sEcuRING LEAD-CoVERED 
or ARMOURED CABLES. 


Overall Diameter of Cable. Lead-covered.| Armoured. 
Tuches. Inches. 
Under 0°3 inch 8 10 
0°3 inch and under 0°5 inch 10 12 
Os YY, ‘5 0°75 ,; 12 14 
OST Dias “3 L2hs 5 14 16 
1:25 inches and above 16 18 


Luoyp’s REGISTER OF SHIPPING, 


Lonpon.—24¢h April, 1930. 
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ApproxIMATE Fusinc CURRENTS OF WIRES IN FREE AIR. 


TABLE IX. 


Nore.—The valves given in the Tables may be taken to be correct where the fuse 
wire passes through an asbestos tube and does not closely touch the tube, but they do not 


Lrab-Tin ALLoy. 
DOREER. (Lead 75°), Tin 25°/..) 
Diameter of Equivalent ain =n 
Wire. 8.W.G. Size. Watieot Mastnaith 
Fusing z Fusing a 
Current. eee Feeeee Current. goer 
a 2. 3. 4. 4 5. a ) 
inch. amperes. amperes. 
0°0092 34 86 4°3 =< qe 
OOL 33 9°8 4°9 i -— 
0°0108 32 11°0 5°5 — — 
0012 —_ 12°8 6°4 = — 
00124 30 13°5 6°8 — rar 
0°0148 28 17 8°6 == a 
0-018 26 22 11 —_— _— 
0°02 25 = — 3 2°0 
07022 24 30 15 3°5 2°3 
0-024 23 — — 4 2°6 
0°028 22 41 21 5 3°3 
0°0382 21 — _— 6 4°1 
07029 _ 43 22 Soe — 
0°036 20 62 31 7 4°8 
0°04 19 73 37 — —— 
0-044 — 86 43 — 
0048 18 98 49 10 70 
0°052 _— lil 56 — = 
0-056 Ws 125 63 _ i 
0-064 16 156 78 16 11°0 
0°072 15 191 96 oo — 
0°08 14 229 115 —— — 


apply where a substantial length of the wire is in contact with a porcelain holder. 
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TABLE X. 


DIMENSIONS OF TouGH RUBBER SHEATHED CABLES AND THICKNESSES OF 
Leap SHEATHING FOR MULTICORE RUBBER INSULATED CABLES. 


For pressures not varying from the potential of the ship’s hull by more than 250 volts. 
Thicknesses of Dielectric, Lead Sheathing and Tough Rubber Compound.” 


Thickness of Tough Rubber Ppicknvabot’ Lead 


Number Sheath. 
; and D. 
eis Diameter Haste 
rea of | of Wires |, 268 © Twin + Twin 
Conductor) comprising | Dielec- | single| (Cir- Twin | Three | Con- flat Three} 
rot 9 pd tric, & cular}. (Flat).| Core. | centric. sens ad). Core. 
be 2. 3. 4, 5. 6. a; 8. 7 9. 10. 
8q. in. in. in. in. in. in. in. in. in. in. 
0-001 1/7086 | 0°034 | 0°05 0°05 0°05 | 0°05 0°04 0-04 0°05 
00015 1/044 0°034 | 0°05 | 0°05 0°05 | 0°05 0°04 0°04 0°05 
0:002 3/'029 | 0°0386 0°05 | 0°06 0:06 | 0°06 0°04 0°04 0°05 
0°008 3]-036 07088 | 0°05 | 0°06 0:06 | 0°06 0°04 0°04 0°05 
0°008 1/064 0°036 | 0°05 | 0°06 0°06 | 0°06 0-04 0°04 0°05 


0°0045 7/029 | 0:039 | 0°05 | 0°06 0°06 | 0°06 0°05 | 0°05 | 0°06 
0°007 7/036 | 0°041 | 0°05 | 0°06 | 0°06 0°06 0°05 | 0°05 | 0°06 
0-01 7/044 | 0°043 | 0°05 | 0°06 | 0°06 0°06 0°05 | 0°05 | 0°07 
0°0145 7/052 | 0°046 | 0°05 | 0°06 | 0°06 0°08 0:06 | 0°06 | 0:07 
0°0225 7/064 | 0°049 | 0°06 | 0°08 | 0°08 0°08 0°06 | 0°06 | 0°07 


0:08 19/044 | 0°052 | 0°06 | 0°08 | 0:08 | 0°08 | 0°07 0:07 | 0:08 
0°04 19/052 | 0°056 | 0°06 | Ov1 071 ~} 071 0:08 | 0°08 | 0°09 
0:06 19/-064 | 0°062 | 0:06 | Ov1 O1 | O1 0°08 | 0°08 | 0°09 
0°075 19/072 | 0°066 | 0°06 | 0-1 01 | 012 | 0°08 | 0°08 | 0°09 
Ol 19/088 | 0072 | 0°08 | O12 | 0-12 | O12 | 0°09 0:09 | O-1 

O12 87/064 | 0°075 | 0°08 | O12 | 0-12 | 0113 | 0°09 0:09 | O1 

0°15 87/072 | 0°08 | 0°08 | 0°13 | 0-13 | O13 | 0°09 0-09 | OL 

0:2 87/083 | 0°088 | O'1 | 015 | O15 | O'15 Ol Ol O11 
0°25 87/098 | 0°095 | O-1 | O15 toa 1ROee | ORL” | Oe 
0°38 $7/-108 | 0°102 | 0-1 | 0-175 | — | 0°175 | O12 0-12 | 0°13 
0-4 61/093 | Or114 | 0°12 | 0-2 — | 0-225 | 018 | O13 | O14 
05: 61/108 | 0-121 | 0°12 | 0-225 | — | 0°25 | O14 0°14 | Od 
06 91/7093 | 07125 | 0°13 | 0°25 — |.0°25 —_ = — 
0°75 91]°103 | 07181 | 0°13 | 0°25 026 _— — = 
0°85 127/093 | 0°135 | 0°13 | 0°25 — | 0°25 _ — = 
10 127/103 | 07141 | 0°15 | 0°25 me a iaiets: _— = = 


* Thicknesses of Tapes and Braids are not included. 


+ The thickness of lead on Multicore Cables in the case where the Conductors are not of 
equal area is to be the same as the thickness of lead in a similar Cable having all Conductors of 
the same area as that of the largest Conductor in the Cable where the Conductors are unequal. 


D is the thickness of the dielectric as follows :— 
(1) On the Conductor of single Conductor Cables. 
(2) On each Conductor of Concentric Cables. 
(8) On each core of Twin and Three-Core Cables. 
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TABLE XI. 
Dimensions or 660 Votr CaBLES—RUBBER INSULATED. 
For pressures not varying from the potential of the ship’s hull by more than 660 volts. 
Thicknesses of dielectric, lead sheathing and tough rubber compound.* 
Number and’ D Thickness of Lead. Thickness of Tough Rubber Compound. 
Nominal | Diameter ra talentees 
Area of of Wires of - ’ 
Conductor. |somprning| pitetric.| single. |Conoentria| Twin. | Tutt | singe. | rauiany| iad. | Core 
Kt aoO wai 3. 4, 5 6 . 3. Rd ee 5 11. 
sq. in. in. in. in. in. in. in. in. in. in. in. 
0-001 1/036 0°055 0°05 0°05 0°05 0°06 0°05 0°06 0-06 0:06 
0°0015 1/044 0°055 0°05 0°05 0°05 0:06 0:05 0-06 0°06 0:06 
0°002 8/029 0°056 0°05 0°05 0°05 0°06 0-05 0°06 0°06 0:06 
0003 3/036 | 0-057 | 0°05 0°05 0°05 0°06 605 0-06 0:06 006 
0°008 1/064 0°057 0°05 0°05 0°05 0:06 0-05 0°06 0°06 0-06 
| 0°0045 7/029 0°058 0°05 0°06 0°06 0°07 0:05 0:06 0:06 0:06 
0°007 7/036 0°059 0°06 0°06 0:06 0:07 0:05 0:06 0°06 0°06 
0°01 7/044 0°060 0°06 0°06 0°06 0°08 6-06 0:08 0:08 0°08 
| 0°0145 7/052 0061 0°06 0°07 0:07 0°08 0-06 0:08 0°08 0:08 
l 
| 0°0225 7/064 0°062 0°06 0:07 | 0°07 0°08 0°06 0-08 0°08 0°08 
0°08 19/044 0°062 0°06 0°07 0°07 0°08 0:06 0-08 0°08 0°08 
0°04 19]-052 0°063 0°06 0°08 0°08 0°09 0°06 O1 01 Ol 
0°06 19]-064 0°065 0°07 008 0°08 0°09 0:06 Ol O1 Or1 
0°075 19]-072 0-066 0-07 0:08 0°08 0°09 0:06 O11 O1 0°12 
01 19/083 0072 0°07 0°09 0:09 Ol 0:08 0°12 0°12 0°12 
O12 87/064 0075 0°07 0:09 0°09 Ol 0-08 0-12 0°12 0-13 
0°15 87/072 0-080 0°08 0:09 0°09 Ol 0-08 O13 O13 O13 
0-2 87/083 0-088 0°08 O1 01 O11 O01 O15 0-15 O15 
0°25 87/098 | 0-095 0-09 0-11 oll or12 0-1 0-15 — 0°175 
0°83 87/7108 07102 0°09 0°12 0°12 0°13 0-1 0-175 _— 0-175 
Or4 61/098 07114 Ol 0°13 0713 014 0°12 0:2 _ 0°225 
0°5 61]°103 07121 O11 O14 0714 O15 0°12 0°225 — 0.25 
0°6 91/093 07125 O'll — = —_— 0°18 0°25 _— 0°25 
0°75 91]°1038 07131 0°12 — — — 0°18 0°25 — 0°25 
0°85 127/098 07135 0°12 — — —_ 0°13 0°25 — 0°25 
10 127/°103 0141 0°12 _ _ — O15 0°25 — 0°25 


*Thicknesses of Tapes and Braids are not included. 


+The thickness of lead on Multicore Cables in the case where the Conductors are not of 
thickness of lead in a similar Cablé having all Conductors of the same area as that of the largest 


Conductors are unequal. 
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(1) On the Conductor of single Conductor Cables. 
(2) On each Conductor of Concentric Cables. 

(8) On each core of Twin and Three-Core Cables. 


equal area is to be the same as the 
onductor in the Cable where the 
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DIMENSIONS OF Mutt1-CorE CaBLbES—PaPER INSULATED OR VARNISHED CAMBRIC INSULATED. 


LLOYD’S REGISTER OF SHIPPING. 


TABLE XII. 


THICKNESSES OF DIELECTRIC AND LEAD SHEATH. 


For pressures not varying from the potential of the ship’s hull by more than 1,000 volts. 


Number and 


Nominal Diameter of ot fa 
Area of Wires Thickness of 
Conductor. comprising Dielectric 
Conductor. ; 
1. 2. 3. 
sq. in. in. in. 

0°007 7/036 0:07 
0-01 7/044 0°07 
0°0145 7/'052 0°07 
0°0225 7/064 0:07 
0:08 19/044 0°07 
0-04 19)°052 0°07 
0°06 19/064 0°07 
0°075 19]:072 0°07 
Ol 19/083 0°07 
0°12 87/064 0°07 
0°15 87/072 0:07 
0-2 37/083 0°07 
0:25 37/093 0°08 
0°3 87]: 108 0°08 
0-4 61/093 0°09 
0-5 61/108 0°09 
06 91/093 0:09 
O75 91]'108 0°10 
0°85 127]'093 0°10 
1:0 127/°103 0°10 


Twin. 


Circular 
Conductors. 
£, 


in. 
0:06 
0°06 
0:06 


0°06 
0:06 
0°06 


0:07 
0:07 
0:07 


0:08 
0:08 
0°09 


0°09 
0°10 
O11 
0°12 
0°12 
0°13 
0°14 
015 


Shaped 
Conductors. 


in. 


0°06 


0°06 
0°06 
0:06 


0°06 
0°06 
0°06 


0°06 
0:07 
0:07 


0°08 
0°08 
0:09 
0:09 
0°10 
Ol 
0°12 
0°13 


Thickness of Lead. 


Three Core. Four Core. 
Circular Shaped Circular Shaped 
Conductors. Rendnclee Conductors, | Conductors. 
in. in. in. in. 

0:06 — 0°06 —_ 

0°06 —_ 0:06 zak 

0°06 _ 0:06 = 

0°06 0°06 0:06 0°06 
0:06 0:06 0°06 0°06 
0:06 0°06 0:07 0°06 
0:07 0°06 0:07 0°07 
0°07 0:06 0°08 0:07 
0°08 0:07 0:08 0:08 
0°08 0:07 0°08 0:08 
0:08 0:07 0:09 0°08 
0:09 0°08 0:10 0°09 
0°10 0:09 0°10 0°10 
0°10 0:09 Orl1 0-10 
Orll 0°10 0:12 O11 
0°12 0°10 0°18 0°12 
0°13 0°12 O14 0°18 
0°14 0°18 0°15 O14 
O15 0°13 0°16 O15 
0°15 0-14 O17 0°16 


D is the thickness of dielectric between any one Conductor and the next Conductor or the Lead Sheath. 


The thickness of sheath on Multicore Cables in the case where the Conductors are not of equal area is to be the 
same as the thickness of sheath in a similar Cable having all Conductors of the same area as that of the largest 


Conduetor in the Cable. 
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Table XII. 


ELEC, EQUIPMENT 
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TABLE XIII. 
Dimensions oF 3,300 VoLT Paper INSULATED OR VARNISHED CAMBRIC INSULATED CABLES. 
THICKNESSES OF DIELECTRIC AND LEAD SHEATH. 
Lead Covered Cables—Minimum Thickness of Lead. 
D. 
Nominal Thickness Twin. Three Core. 
Area of of 
Conductor. Dielectric. Single Core. Concentric. 
Circular Shaped Circular Shaped 
Conductors. Conductors. Conductors. Conductors. 
1. 2. 3. 4. 6. 

sq. in. in. in. in. in. in. in. in. 
070225 O11 0°06 0-06 0:06 0°06 0:06 0:06 
0-03 O11 0:06 0°06 0-06 0-06 0:06 0:06 
0-04 OL 0:06 0-06 0°07 0°06 0°07 0:06 
0°06 O11 0°06 0:07 0:07 0°06 0:07 0:07 
0-075 O11 0°06 0:07 0:07 0:07 0:08 0°07 
O11 O11 0°07 0°07 0°08 0°07 0:08 0°07 
0°15 O11 0:07 0:08 0°08 0:07 0°09 0°08 
0-2 O11 0°07 0°08 0:09 0:08 0°09 0:08 
0°25 O11 0°08 0:08 OL 0:08 O1 0-09 
03 O11 0°08 0°09 Or 0-08 O11 0:09 
Or4 0°12 0-08 0-09 O11 0:09 O12 OL 
0D 0°18 0-09 Ori 0°12 OL 0°13 O-lL 
0°6 O14 0:09 — — _— = = 
0°75 O15 OL — _— _ —_— es 


D is the thickness of the dielectric as follows :— 
(1) Single-Core Cables: Between the Conductor and Lead Sheath. 
(2) Concentric Cables: Between the Conductors and between the outer Conductor and Lead Sheath. 
(3) Twin Cables: Between the Conductors and between any Conductor and Lead Sheath. 
(4) Three-Core Cables: Between the Conductors and between any Conductor and Lead Sheath. 
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Table XIII. 
ELEC. EQUIPMENT 


APPENDICES NOS. 1, 2,3 AND 4 IN CONNECTION WITH THE RULES FOR 
ELECTRICAL EQUIPMENT AND ELECTRIC PROPELLING MACHINERY. 


APPENDIX 1. 
BUS-BARS AND CONNECTIONS. 


1. Material.—The metal used is to be in accordance 
with the following requirements :— 

(a) Copper. The conductivity of annealed copper 
is to be not less than 99°25 per cent, and medium hard 
and hard copper not less than 95 per cent of that 
standardised by the International Electrotechnical 
Commission (Publication No. 28). 

(6) Anuminrum, The conductivity of aluminium 
is to be not less than 60 per cent of that standardised 
by the International Electrotechnical Commission for 
annealed copper. 

The metal is to have a bright, smooth finish free from 
seams, cracks and other imperfections. 


2. Joints.—All joints between copper conductors are to 
be made after tinning or coating with petroleum jelly, or 
have equally effective treatment for preventing deterioration 
of the joint. 

All joints between aluminium conductors are to be made 
after the surfaces have been lightly coated with petroleum 
jelly and then scratch brushed, the joints being clamped 
together with the petroleum jelly still in position, or to have 
equally effective treatment for preventing deterioration of 
the joint. 

In the case of joints between copper and aluminium, 
provision is to be made for the prevention of electrolytic 
action which takes place between the two metals in contact 
in the presence of moisture, either by the exclusion of 
moisture from the joint, or by the introduction of a suitable 
bi-metallic connector or its equivalent. 

All joints, whether soldered or not, are to have the 
parts mechanically secured together. 


3. Limits of Temperature.—The following temperature 
limitations measured by thermometer, are to apply to bare 
conductors in contact with air, when carrying their rated 
current continuously :— 

Conpuctrors Rarep 2,000 AMPS. AND BELOW :— 

Maximum temperature 70° C. (158° F.). 

Conpuctrors RATED ABOVE 2,000 AMPS. :— 

Maximum temperature 80° C. (176° F.). 

Nore :—See also Section 8, clause 2 (i) of the Rules 
for Electrical Equipment and Section 8, clause 2 (/) of 
the Rules for Electric Propelling Machinery. 


4, Thermal Expansion.—Where necessary, provision 
is to be made to allow for expansion and contraction due to 
temperature variations. 


Appendices 1-2 


5. Clearance Distances.—The clearance distances 
specified below apply only to bus-bars haying no insulation 
covering other than the surrounding air, compound or oil. 
Bus-bars and their connections are to be spaced in accordance 
with the following clearance distances :— 


Max. Rated Voltage +s Minimum Clearance 
between Phases ee between Phases 
or Poles. - or Poles. 
2G In Oil In Oil 

In Air. | or Com- | In Air. | or Com- 
pound. pound. 
E ————"lFnches. | inches. | inches. inches. 
660 5 ~ 4 i 
2,200 14 — 1} a 
8,300 2 4 2 8g 
6,600 24 3 34 1 


Important Norn:—The above figures do not apply to 
creepage distance along the surface of insulators or of 
insulating bases. 


6. Mechanical Strength.—The bus-bars and connec- 
tions are to be so proportioned and supported as to be capable 
of safely withstanding the maximum mechanical stresses to 
which they may be subjected by the initial value of the 
short circuit current. 


APPENDIX 2. 


MOTORS AND GENERATORS FOR AUXILIARY 
PURPOSES. 


1. Classes of Rating.—(a) Continuous Ratine. The 
rating which can be carried on test for an unlimited period 
without exceeding the limits of temperature rise as given in 
clause 3. 

(b) Sort Time Ratinc. The load which can be 
carried on test for the time specified in the rating without 
exceeding the limits of temperature as given in clause 3, 
starting with the machine cold. Two standard ratings are 
recognised, viz.:—One-hour rating and one half-hour rating. 


2. Insulating Materials.—The following International 
Electrotechnical Commission Classifications are adopted as 
standard. 

Crass A. Cotton, silk, paper and similar organic 
materials when impregnated or immersed in oil, also enamelled 
wire. 

Crass B. Mica and asbestos and similar inorganic 
materials in built up form combined with binding cement. 
If Class A material is used in small quantities for structural 
purposes only in conjunction with Class B insulation, the 
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combined materials may be considered as Class B, provided 
the electrical and mechanical properties of the insulated 
winding are not impaired by the application of the tempera- 
ture permitted for Class B material. 

8. Limits of Temperature Rise.—The temperature 
rise measured by thermometer when tested wnder rated 
conditions is not to exceed the following limits :— 


TEMPERATURE RISE. 


PART OF MACHINE. 


Machines other Totally 
than Totally Enclosed 
Enclosed. Machines. 


1. Windings insulated with 
Class A material and cores 
with which they are in 
contact ... x ... | 72° F.(40°C.) | 90° F.(50°C.) 

2. Commutators ... .. |81° F.(45°C.) | 99° F.(55°C.) 

3. Slip Rings—open type... | 81° F.(45°C.) | 99° F.(55°C.) 

enclosed ... | 99° F.(55°C.) | 99° F.(55°C.) 


The temperature rise of uninsulated parts including 
cores not in contact with insulated windings is in no case to 
reach such a value that there is a risk of injury to any 
insulating material on adjacent parts. 

The standard ratings are suitable for machines working 
with a temperature of cooling air not exceeding 40°C. For 
machines in hot situations or tropical climates see Section 2, 
clause 1 and Section 11, clause 2 of the Rules for 
Electrical Equipment. 

4. Overloads and Excess Current and Torgque.— 
Motors and generators are to be capable of carrying, without 
injury, the following sustained overloads after having attained 
the temperature rise corresponding to their rated load, the 
voltage and frequency being maintained at their rated 
values :-— 

Morors with continuous rating (not totally enclosed) 
are.to withstand the following overloads in torque :— 

Sizes 10 H.P.and upwards per 


1,000 r.p.m. ... 25 per cent for 2 hours. 
Sizes 4.H.P. per 1,000 r.p.m. 

up to 10 HP. per 

1,000 r.p.m. ... 25 per cent for half-hour. 
Sizes below 4 H.P. per 

1,000 r.p.m. ... 25 per cent for 15 minutes. 
All sizes (including totally 

enclosed) ... 50 per cent for 1 minute. 


D.C. motors up to 150 H.P. 
per 1,000 r.p.m. ...100 per cent for 15 seconds. 
A.C. motors of all sizes ...100 per cent for 15 seconds. 


Morors with Suort Tie Rawrne including totally 
enclosed motors :— 

All sizes... ...100 per cent for 80 seconds. 

Machines with short-time ratings.and all totally enclosed 
machines are not required to carry sustained overloads. 

GENERATORS with continuous rating (not totally en- 
closed) are to carry the following overloads in current at 
full-rated volts :-— 

Sizes 74 k.v.a. and upwards 

per 1,000 r.p.m. ... 25 per cent for 2 hours. 
Sizes 8 k.v.a. to 74 k.v.a. 

per 1,000 r.p.m. ... 25 per cent for half-hour. 
Sizes below 3 k.v.a. per 

1,000 r.p.m. ... 25 per cent for 15 minutes. 

All sizes, including totally enclosed generators, 50 per 

cent for one minute. 

Nore.—k.y.a.=k.w. for direct current machines. 

5. Commutation—A D.C. machine jis to work with 
fixed brush setting from no load to the momentary excess 
current or torque specified, and is to work sparklessly and 
without injury to the surface of the commutator or brushes 
from no load to the rated load, and without injurious 
sparking or injury to the commutator or brushes up to the 
momentary (one minute or less) excess current or torque 
specified. 

The commutation test is to be applied at the conclusion 
of the temperature test. 


6. High Voltage (Dielectric) Tests.—The high voltage 
test is to be applied only to new and completed machines in 
normal working condition with all its parts in place, at the 
makers’ works, preferably at the conclusion of the tempera- 
ture test. Jt will be applied between the windings and the 
frame with the core connected to the frame, and to any 
windings not under test. 

The full test voltage is to be maintained for one minute, 
and is to be made with alternating voltage of any convenient 
frequency between 25 and 100 cycles per second. 


MACHINE OR PART. ‘TEST VOLTAGE. 


1. Machines under 3 B.H.P., | 1,000 v. + twice the rated voltage. 
k.w., or k.v.a. 

2. Machines above 3 B.H.P., | 1,000 v. + twice the rated voltage, 
k.w., or k.v.a. with a minimum of 2,000 v. 

3. Field windings of syn-| 10 times the excitation voltage: 
chronous generators. Minimum ...2,000 y. 

Maximum...3,500v. 

Not less than that applied to the 
field windings of the machine to 
which it is connected. 

5. Induction motor rotor | For non-reversing motors 1,000 v. 
windings, not perman-| + twice the maximum voltage 
ently short. circnited. which could be induced between 

the slip rings. 


4, Exciter... s oe 
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7. Insulation Resistance.—The insulation resistance 
in megohms when the high voltage test is applied is to be 


not less than 
rated volts 


9h sen Sh ge Bs ape BRE gt le sels Sf hos 
1,000-+rated output in k.v.a. or B.H.P. 
The insulation resistance is to be measured with a D.C. 
voltage of about 500. 


8. Performance Tests.—Tests are to be carried out at 
the makers’ works to ensure that the machine complies with 
the requirements in respect to limits of temperature rise, 
excess current and torque, commutation and high voltage tests. 

In the case of generators up to 50 k.v.a. per 1,000 
r.p.m. type tests of temperature rise, excess current and 
torque, and commutation taken on a machine identical in 
rating and all other essential details may be accepted, in con- 
junction with abbreviated tests on each individual machine. 

For the abbreviated test each machine is to be run and 
is to be found electrically and mechanically sound and in 
working order in all particulars, and is to have a high voltage 
(dielectric) test. 

The temperature test may be carried out at any conven- 
ient air temperature, and no correction should be made in 
the observed temperature rise in those cases where the tem- 
perature of the cooling air during the test is different from 
that expected in service. The temperature test for con- 
tinuous rated machines is to continue until there is sufficient 
evidence that the temperature rise would not exceed the 
specified limits if the test were prolonged. 


9. Temperature Measurements.—The temperatures 
are to be measured by thermometers applied to the hottest 
accessible surfaces during the test period, and other thermo- 
meters to the accessible surfaces of the rotating parts as soon 
as the machine is stopped after the test. The bulb of the 
thermometer, except at the point of contact, is to be covered 
with a pad of felt, cotton-wool or other non-conducting 
material, } inch thick, extending at least } inch in every 
other direction from the bulb, and pressed into contact to 
prevent loss of heat by radiation and convection from the 
bulb. 

The temperature of the cooling air is to be the mean of 
several thermometers at different points around and half-way 
up the machine, and at distances of three to six feet away 
from it. 


APPENDIX 38. 
ALTERNATORS, MOTORS AND DIRECT CURRENT 
GENERATORS FOR ELECTRIC PROPULSION 
PURPOSES. 

1. Rating.—The continuous maximum rating is the 
load which can be carried on test for an unlimited period 
without exceeding the specified limits of temperature rise. 
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2. Insulating Materials.—The following International 
Electrotechnical Commission Classifications are adopted as 
standard. 

Grass A. cotton, silk, paper and similar organic 
materials when impregnated or immersed in oil, also 
enamelled wire. 

Crass B. Mica and asbestos and similar inorganic 
materials in built up form combined with binding 
cement. If Class A material is used in small quantities 
for structural purposes only in conjunction with Class B 
insulation, the combined materials may be considered as 
Class B, provided the electrical and mechanical properties 
of the insulated winding are not impaired by the 
application of the temperature permitted for Class B 
material. 


3. Limits of Temperature Rise—(a) MrrHops oF 
Measurement. The method to be used in any particular 
case is stated in clauses (0), (¢) and (d) below. 


(b) Empeppep TEMPERATURE DxrEcrors. (E.T.D.) 
This is to be employed for the slot portion of the stator 
windings of alternators having a rated output of 5,000 k.v.a. 
or over, alternating current motors of 5,000 S.H.P. or over, 
or machines of either type having an axial core length of one 
metre or over. 


(c) TuerMomereRS. ‘This method is applicable to 
alternating current windings, where neither the E.T.D. 
method nor the resistance method is applicable, and to series 
windings of low resistance, exciter windings and miscellaneous 
parts. Mercury or alcohol bulb thermometers are to be 
employed, the latter being used where the magnetic field 
alternates or rotates. 

The temperatures are to be measured by thermometers 
applied to the hottest accessible surfaces during the test 
period and other thermometers to the accessible surfaces of 
the rotating parts as soon as the machine is stopped after the 
test. The bulb of the thermometer, except at the point of 
contact, is to be covered with a pad of felt, cotton-wool or 
other non-conducting material } inch thick, extending at 
least 3 inch in every other direction from the bulb and pressed 
into contact to prevent loss of heat by radiation and convec- 
tion from the bulb. 


(d) Ruststance Meruop. The measurement of rise of 
temperature by increase of resistance method is applicable to 
all field windings (except stationary low resistance field 
windings and exciter field windings) and to stator windings 
not requiring the use of E.T.Ds. It is not to be used for 
alternating current windings of machines requiring more than 
five minutes to come to rest. 
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Resistance measurements are to be made before and 
during the temperature test. 

(e) Limrrs or TEMPERATURE Rise PersisstBiE. The 
temperature rise of any main propelling machine is not to 
exceed the limits given in Table I. of this appendix when 
tested at the continuous maximum rating for a duration 
sufficient to show that the temperature rise would not exceed 
the specified limits if the test were prolonged. When a 
machine has more than one rating, the test is to be carried 
out at the rating which produces the greatest temperature 
rise. In cases where this cannot be determined beforehand, 
the machine is to be tested separately under each of its 
ratings. 

(f) TemPERATURE OF Cooninac Arr. The temperature 
of cooling air for open type machines is to be the mean of 
several thermometers at different points around and half-way 
up the machine and at distances of three to six feet away 
from it. 

TaBLe I. 


LIMITS OF PERMISSIBLE TEMPERATURE RISE, 


Cuass A 


MATERIAL CLASS B MATERIAL, 


PART OF MACHINE. By By By By 
‘Thermo-| Resist- |Thermo-| Resist- | (a) | (b) 
meter ance meter ance (see |note 
method, method.) method.| method. beljow.) 
a if 2 3 4 5 6 


ITEM. 


1. | A.C. windings of stators or| 81°F. | 90°F. | 99°F. | 126°F, 126° F./108°F. 
rotors. (45° C.) | (50° C.) | (55° C.) | (70° C.) \(70°C (60°C) 

2.| Field windings (other| * 90° F. * 126°F.| #* * 
than 3, 4 & 5). (50° C.) (70°C.) 

3. | Exciter windings ... ove OL ee * 99°F. * * * 

(45° C.) 55°C.) 

4. | Low resistance field wind-| 90°F. * 108°F. * * * 
ings of more than one| (50°C.) (60° C.) 
layer, or compensating 
windings. | 


5. | Single layer field windings| 99°F. | 99°F. | 135°F.| 135°F.| #* # 
with exposed surface. (55° C.) | (55° C.) | (75° C.) | (75° C.) 


6. | Rotating field windings of| * 90°F % 144° FP.) # € 


turbine driven alter- (50° 0.) (80°C.) 
nators. | 

7. |Short circuit windings| 99°F. | * |1s6°F.| * | * | # 
insulated. (55° C.) (75° C.) 

8. | Windings of armatures} 81°F. * 99° F. * * * 
having commutators. (45°C.) (55° 0.) 


9. |Short circuited windings 


‘aniienla ted. The temperature rise of these parts is 


= no case to es such a value = 
ere is a risk of injury to any insul- 
10. petit pele rs et ating or other material on adjacent 
windings. parts. 


ll. | Iron core and other parts | The same limits of temperature rise as per- 
in contact with windings| mitted for adjacent parts as given in Cols.1 

and 3 (or 2 and 4 in the case of item 2). 

w+ | 81°F. (45°C.). 

e | 81°F. (45°C.). 

-- | 90°F. (60°C.). 


12. | Commutators 
Slip rings (open) ... 
Slip rings (enclosed) 


(a) Between coils in one slot. 
(6) Between outside of coil and bottom of slot. 
* This method of measurement is not recognised in these cases. 


4. Excess Current and Torque.—(a) Generators are to 
be capable of withstanding on test for 15 seconds a current 
in amperes 50 per cent in excess of their rated current, the 

N 


voltage being maintained as near the rated output as possible 
consistent with the maximum capacity of the prime mover. 
The exact value of the voltage is not important. 

(6) Direct current motors are to be capable of with- 
standing on test for 15 seconds a torque 50 per cent in excess 
of that corresponding to their rating, the voltage being 
maintained at rated value. 


(c) Synchronous motors are to be capable of withstanding 
for 15 seconds without dropping out of synchronism a torque 
50 per cent in excess of the torque corresponding to their 
rating, the voltage and frequency of the A.C. system with 
which they are synchronised being maintained at their rated 
values and the excitation of the motor being maintained at 
the value required to meet the specified conditions at rated 
load. 

(d) Induction motors are to be capable of withstanding 
for 15 seconds without stalling a torque 50 per cent in excess 
of the torque corresponding to their rating, the voltage and 
frequency being maintained at their rated values. 


5. Commutation.—Direct current machines are to work 
with fixed brush setting from no load to the excess current 
or torque specified and are to work practically sparklessly and 
without injury to the surface of the commutator or brushes 
from no load to the rated load and without injurious sparking 
or injury to the commutator or brushes up to the excess 
current or torque specified. 

The commutation test is to be applied at the conclusion 
of the temperature test. 


6. High Voltage Tests.—(a) The high voltage tests 
in accordance with Table IT. of this appendix are to be applied 
only to new and completed machines in normal working 
condition with all its parts in place and, unless otherwise 
agreed, are to be carried out at the makers’ works, preferably 
at the conclusion of the temperature test. 


(b) A high voltage test in accordance with Table II. is to 
be applied between the windings and the frame of the machine 
with the core connected to the frame and to any windings 
not under test. 

The test voltage is to be based on the rated voltage. 

In special cases of machines such as series connected 
machines, the test voltage is to be based on the rated voltage 
or the highest R.M.S. voltage reached between any part of 
the winding and the frame or between any two parts of the 
winding (whichever is the greatest). 

(c) When for any reason it is considered necessary to 
make additional high voltage tests on a machine which has 
already passed its tests in accordance with clause (b) and is 
installed in the ship, the test voltage is to be 75 per cent of 
the value specified in Table II. Before the high voltage test 
is applied the windings are to be cleaned and the insulation 
resistance measured. The machine is to be thoroughly dried 
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out before the application of the high voltage test if the 
insulation resistance in megohms is less than 
rated voltage 
1,000 + rated k.v.a. 

(d@) Mernop Maxine Hien VouracE Test. The test 
is to be made with alternating voltage of approximately sine 
wave form of any convenient frequency between 25 and 100 
periods per second. The R.M.S. value of the applied voltage 
is to be measured by a suitable voltmeter connected to the 
output side of the testing transformer, by means of a volt- 
meter used with a suitable calibrated potential transformer or 
by means of a voltmeter used in conjunction with a special 
calibrated voltmeter winding on the testing transformer. 

(e) Duration or Hich VouTacE TEst. The test is to 
be commenced at a voltage of about one-third the test voltage 
and increased to the test voltage as rapidly as is consistent 
with its value being indicated by the voltmeter. The full 
test voltage is then to be maintained for one minute, after 
which the test voltage is to be rapidly diminished to one- 
third its full value before switching off. 


Tasie II 


Hiau VOLTAGE (DIELECTRIC) TESTS. 
ITEM. 


Machine or Parts. Test Voltage (R.M.S.). 


1, | Machines in general 1,000 v. ++ twice the rated 
voltage (with a minimum 
of 2,000 volts). 

.2. | Field windings for syn- | 10 times the excitation vol- 

chronous generators when tage: 

the excitation voltage does 

not exceed 750 v. 

3. | Field windings for syn- 

chronous motors started 

with the A.C. windings 
active :— 

(a) when intended to be | 10 times the excitation vol- 
started up with the field| tage: 

windings short-circuited. 


4 Minimum ...2,000 v. 


Maximum ...3,500 v. 


Minimum ...2,000 v. 
Maximum...3,500 v. 

(b) when intended to be | 5,000 v. 
started up with the field 
windings separated by a 
field dividing switch. 

(c) when intended to be | 5,000 v. when the excitation 
started up with the fields voltage is less than 275 v. 
on open circuited and| 8,000 v. when the ex- 
without a field dividing citation voltage is equal to 
switch. or exceeds 275 v. 

4, | Exciter key ory ... | Not less than that applied to 
the field windings of the 
machine to which it is 
connected, except when 
used with a synchronous 
machine intended to be 
started up from the alter- 
nating current side, in 
which case the test will be 
as given in Item 3(a@)above. 
5. |Secondary (rotor) windings | 1,000 vy. + four times the 
of reversing induction voltage between the slip 
| motors not permanently| rings at standstill on open 
| short-circuited. circuit with full primary 


| | voltage applied to stator 
| windings. 
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APPENDIX 4. 


ELECTRIC GENERATORS AND MOTORS, INCLUDING 

EXCITERS, BALANCERS, BOOSTERS, AND THE 

MOTORS FOR DRIVING THEM, IN CONJUNCTION 
WITH ELECTRIC PROPELLING MACHINERY. 


1. Rating.—The continuous rating is the load which 
can be carried on test for an unlimited period without 
exceeding the limits of temperature rise given in clause 3. 


2. Insulating Materials.—Classes A and B materials 
are as defined in Appendix 2. 


3. Limits of Temperature Rise.—The temperature 
rise measured by thermometer when tested under rated 
conditions is not to exceed the following limits, except that 
in tropical climates or where fixed in hot situations the 
temperature rise of the windings is not to exceed the limits 
specified in the Rules for Hlectrical Equipment, Section 
2, clause 1 and Section 11, clauses 2 and 6 (g) and the 
Rules for Electric Propelling Machinery, Section 6, 
clause 6 (a). 


CLass A CLASS B 
MATERIAL, MATERIAL, 
é PART OF MACHINE, By By By By 
Lal Thermo- |Resistance| Thermo- |Resistance 
meter method. meter method. 
method. method, 
WM 2. 3. & 
1. | A.C. windings of stators or { 72°F. 8L°F. 90°F. u7rF. 
rotors. (40°C.) (45°C.) (50°C.) (65°O.) 
2. | Field windings, stationary 90°F. 108°F. 
or rotating. - { 50°C.) | * (60°C.) 
3. | Exciter field windings { ro * oni * 
4. | Low resistance field windings sis eo%R, 
of more than one layer or (45°C.) * (55°C.) * 
compensating windings. 3 . 
5, | Single layer field windings { 90°F. TF. n7F. TF. 
with exposed surface. (50°C.) (65°C.) (65°C) (65°C) 
6. | Short-cireuited windings, { 90°F. * UTP. * 
insulated. (50°C.) (65°O.) 
7. | Windings of armatures { 12°F. * 90°F. * 
having commutators. aS (50°C.) 
8 | Commutators ... { G5) 
Slip rings (open) i (oC) 
Slip rings (enclosed) ... | (eo) | 4 
9, | Short-circuited windings, |) The temperature rise of these parts 
un-insulated, is in no case to reach such a value 
that there is risk of injury to any 
10. | Iron core and other parts not insulating or other material on 
in contact with windings. adjacent parts. 
11. | Iron core and other parts in | Same limits of temperature rise as 
contact with windings. permitted for adjacent parts as 
given in Cols. 1 and 3 (or Cols. 2 
and 4) in case of item 2. 


*This method of measurement is not recognised in these cases. 


These temperature rises are suitable for machines 
working with a temperature of cooling air not exceeding 40°C, 


The method of measurement applicable in any particular 
case is as specified in Appendix 3, clause 3 (c) and (d). 
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4. Overloads and Excess Current and Torque.— 
Motors and generators are to be capable of carrying, without 
injury, the following sustained and momentary overloads after 
having attained the temperature rise corresponding to their 
rated load, the voltage being maintained at rated value and 
in the case of A.C. motors at rated frequency also. 

Morors are to withstand the following overloads in 
torque :— 

All sizes (including { 25 per cent for two hours. 

totally enclosed) ' 50 per cent for one minute. 


GENERATORS, BALANCERS AND BoosTsers are to 

withstand the following excess currents :-— 

25 per cent overload in current at full rated volts for 
two hours. 

50 per cent overload in current for one minute, the 
voltage being maintained as near the rated value as 
possible, consistent with the maximum capacity of 
the prime mover. The exact value of the voltage is 
not important. 


5. Commutation—A D.C. machine is to work with 
fixed brush setting from no load to the momentary excess 
current or torque specified and is to work sparklessly and 
without injury to the surface of the commutator or brushes 
from no load to the rated load and without injurious sparking 
or injury to the commutator or brushes up to the momentary 
(one minute or less) excess current or torque specified. 

The commutation test is to be applied at the conclusion 
of the temperature test. 


6. High Voltage (Dielectric) Tests—The high vol- 
tage test is to be applied only to new and completed machines 
in normal working condition with all its parts in place, at the 
makers’ works, preferably at the conclusion of the temperature 
test. It will be applied between the windings and the frame 
with the core connected to the frame and to any windings 
not under test. 

The full test voltage is to be maintained for one minute 
and is to be made with alternating voltage of any convenient 
frequency between 25 and 100 cycles per second. 


71, Fencuurcu Street, Lonpon, E.C.3. 
2ist June, 1934. 


n2 


MACHINE OR PART. TEST VOLTAGE. 


1,000 v. + twice the rated voltage 
(with a minimum of 2,000 v.) 

2. Field windings of syn- | 10 times the excitation voltage: 
chronous generators Minimum ...2,000 vy. 
when the excitation Maximum...3,500 v. 
voltage does not exceed 
750 v. 

3. Exciter, booster or balan- | Not less than that applied to the 
cer used for excitation| field windings of the machine 
purposes. to which it is connected, except 

when used with a synchronous 
machine intended to be started 
up from the alternating current 
side, in which case the test will 
be as given in Item 2 above. 

4, Induction motor rotor | For non-reversing motors 1,000 vy. 
windings not permanent- -+ twice the maximum voltage 
ly short-circuited. which could be induced between 

the slip rings. 


1. Machines in general 


7. Insulation Resistance.—The insulation resistance 
in megohms when the high voltage test is applied is to be 
not less than 


rated volts 
1,000 v. + rated output in k.v.a. or B.H.P. 


The insulation resistance is to be measured with a D.C. 
voltage of about 500. 


8. Performance Tests.—Tests are to be carried out at 
the makers’ works to ensure that the machine complies with 
the requirements in respect of limits of temperature rise, 
excess current and torque, commutation and high voltage 
tests. 

The temperature test may be carried out at any con- 
venient air temperature and no correction should be made in 
the observed temperature rise in those cases where the 
temperature of the cooling air during the test is different from 
that expected in service. The temperature test for continuous 
rated machines is to continue until there is sufficient evidence 
that the temperature rise would not exceed the specified 
limits if the test were prolonged. 


The temperature of cooling air is to be ascertained as 
prescribed in Appendix 3, clause 3 (/). 


By order of the Committee, 
ANDREW SCOTT, 
Secretary. 
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RULES FOR REFRIGERATING MACHINERY 
AND APPLIANCES. 


GENERAL. 

Section 1. 1. On the application of the owners 
of vessels fitted, or to be fitted, for carrying refrigerated 
cargoes, the Committee will authorise their Surveyors to 
survey the refrigerating machinery and appliances, and in 
those cases where the following conditions are complied 
with and a_ satisfactory report is received from the 
Surveyor, certificates of these surveys will be issued and the 
notation of Lloyd’s R.M.C. (in red) (i.e. Lloyd’s Refrigerating 
Machinery Certificate) will be made against the vessel’s name 
in the Society’s Register Book. In cases in which the 
refrigerating machinery and appliances are constructed 
under the special survey of the Society’s Surveyors, and 
to their entire satisfaction, the notation >k Lloyd’s R.M.C. 
(in red) will be made in the Register Book. The number 
of refrigerating units, number of compressors, the system 
of refrigeration, the name of the maker and date of the 
construction of the machines, the method employed for 
cooling the chambers and the nature of the insulation, 
the cubic feet of air delivered per hour and the 
refrigeration or ice melting capacity in tons per 24 hours, 
and the number and total capacity of the insulated cargo 
chambers in cubic feet, will be recorded in the special list 
in the Register Book. 


Nore:—A_ refrigerating unit comprises a prime 
mover, one or more compressors, one condenser and one 
evaporator or cooler, where these are employed. 


If the prime mover is a steam engine and each cylinder 
drives a corresponding compressor, or if there is more than 
one motor similarly arranged and each compressor is con- 
nected to its own condenser and evaporator or cooler (not 
necessarily in separate casings), these machines are to be 
described as two or more units, as the case may be, 
provided each unit can be used either in combination or 
separately. 


If a machine has more than one compressor, but is 
driven by a single prime mover and has only one condenser 
and one evaporator or cooler, it is to be described as one 
unit with one or more compressors. 


In the case of compound compressors the high and 
low pressure cylinders are to be considered as a single 
compressor. 

Nore.—The refrigeration or ice-melting capacity of 
the machines in tons per 24 hours should be calculated at 
the rate of 318,080 B.T.U. per English ton (i.e. 2,240 
pounds) with temperature of evaporation = 5° F. (— 15° C.), 
and temperature of liquid refrigerant in the condenser 
= 86° F. (30° C.). 

2. Submission of Plans.—In cases where the re- 
frigerating machinery and appliances are to be constructed 
under special survey, plans or specifications are to be 
submitted for consideration. 


REFRIGERATING MACHINERY. 

Section 2. 1. Power of Machinery.—The refrig- 
erating machinery is to be of approved construction and of 
sufficient power to maintain the necessary low temperature 
in the cargo chambers in tropical climates when running 
18 hours per day. For cargo capacities of above 70,000 
cubic feet, the machinery is to be fitted with more than one 
refrigerating unit. 

2, Motive Power.—Except in the cases of small vessels, 
the motive power of the refrigerating plant is to be 
supplied from not less than two sources, each source being 
capable of supplying sufficient power when the installation 
is under full working conditions. 

3. Hydraulic and other Tests.—In the case of new 
refrigerating machinery and appliances, the tests recom- 
mended for the various parts are as follows, viz. :— 

(a) CO, compressors, separators, condenser and 
evaporator coils, headers and connections to be tested 
by hydraulic pressure to 3,000 lbs. per square inch, and 
afterwards by air pressure to 1,500 Ibs. per square inch 
whilst submerged in water at 90° F. 

(6) NH, compressors and cast iron or steel 
connections to be tested by hydraulic pressure to 
600 Ibs. per square inch. 

(c) NH, condenser, evaporator and air cooler coils 
to be tested by hydraulic pressure to 1,500 Ibs. per 
square inch, and afterwards by air pressure to 500 Ibs. 
per square inch whilst submerged in water at 90° F. 
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(7) NH, condenser, evaporator and air cooler coils 
to be tested after erection in place by air pressure to 
200 lbs. per square inch. 


(e) Brine piping, after erection in place, to be 
tested by air pressure to 90 Ibs. per square inch. 


(f) Gas evaporator casings of cast iron and gas 
condenser casings, whether of cast iron or steel, to be 
tested by hydraulic pressure to 15 lbs. per square inch, 
or to double the working pressure, whichever is the 
greater. 

(g) Gas evaporator, wrought iron and steel casings, 
to be tested by hydraulic pressure to 30lbs., if 
gravitation type, or to 50lbs. per square inch if 
pressure type, or to double the working pressure, 
whichever is the greater. 


4. Cooling Tests.—Upon completion of the installation 
under special survey the refrigerating machinery is to be 
tested under working conditions and the insulated chambers 
are to be cooled down simultaneously to about 10° F, where 
they are intended for carrying frozen and chilled meat 
cargoes, and to about 20° F. where they are intended for 
carrying fruit and similar produce which require only 
moderate temperatures. The rise of temperature in the 
refrigerated chambers is to be noted upon the expiration 
of about 12 hours time after the machinery and cooling 
appliances have been shut off. 


INSULATION AND FITTINGS. 


Section 8. 1. Insulation —The insulation is to be 
sound and in good order and of efficient construction. The 
details of construction showing the amount and nature of 
the insulating material employed in the various parts are 
to be reported to the Committee. 


2. Protection of Insulation.—It is recommended that 
the insulation of the lower hold chamber floor and the tunnel 
top in way of the hatchways and about two feet beyond be 
protected with hardwood sheathing about 2 inches thick. 
Where charcoal, silicate cotton, granulated cork or similar 
media are employed, the woodwork of the insulation over 
the tunnel tops be fastened with screws to facilitate the 
examination of this part. The woodwork at the corners of 
all insulated hatchway coamings, trunkway door frames, and 
the insulation at the top of the hold pillars in way of the 
hatchways be protected from damage by cargo ropes by 
means of galvanised iron or steel plates. 
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3. Access Plugs.—Insulated removable portions are to 
be arranged in the insulation, where required, to provide 
easy access to the bilge suction roses. Similar provision to 
be made for access to the tank air and sounding pipes and 
also for examination of the heels of the pillars. 


4. Oil Storage Tank Bulkheads.—The insulation of 
bulkheads in way of oil storage tanks is to be provided with 
an air space of not less than 2 inches between the insulation 
and the bulkhead plating permitting free drainage from the 
latter into the oil gutterways and thence to the bilges. 
Provision to be made for ventilating the air space, the vents 
being led to the open air and their outlets being fitted with 
a wire gauze diaphragm which can be easily removed for 
renewal. 


5. Coal Bunker Bulkheads.—The insulation of bulk- 
heads in way of coal bunkers and of brine outflow and 
return pipes passing through coal bunkers should be, so far 
as practicable, fireproof. 


6. Watertight Bulkhead Fittings.——Where cooling 
pipes pass through watertight bulkheads, or deck plating, 
the fittings and packing of the stuffing boxes are to be both 
fireproof and watertight. 


7. Cargo Battens.—(a) Cargo battens are to be pro- 
vided for the floor or deck and the walls of the chambers 
previous to loading refrigerated cargoes. 


(b) Those for the walls of the chambers are to be 
fastened and should be at least 2'’ x 2", one batten being 
placed over each frame or ground, the others being inter- 
mediately arranged, or alternatively, about 14’ centres. 


(c) The cargo battens for the floors or decks of the 
chambers should be in no case less than 2'’ x 2" but prefer- 
ably 3’’ x 3''; these battens need not be made a fixture and 
such battens are not required where the cargo is suspended 
as in the case of chilled meat. 


(d) The tunnel top insulation is to be fitted with 3'' x 3” 
battens of elm or hard wood of similar nature. 


8. Thermometer Tubes.—(a) The number and position 
of the thermometer tubes of the insulated chambers should 
be submitted for consideration. 


(6) Thermometer tube flanges and covers are to be 
insulated from the deck plating and so arranged that water 
will not run down and freeze in the tubes when taking the 
temperatures. 


(c) The inside diameter of the thermometer tubes 
should be not less than 24 inches. 
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(d) Where the thermometer tubes and cooling pipes 
pass through compartments or chambers other than their 
respective insulated chambers they are to be efficiently 
insulated, except where they pass through brine tank rooms 
or evaporator rooms, 


9. Protection of Pipes.—All pipes, including air and 
sounding pipes, which pass through or into insulated 
chambers are to be well insulated in order to prevent the 
formation of ice inside the pipes. 


10. Draining Arrangements.—(a) Where insulated 
chambers are situated below the load water line provision is 
to be made for draining the inside of the chambers into 
their respective hold bilges or bilge wells by means of 
insulated non-return valves or liquid sealed non-return bilge 
traps, and sounding pipes, or their equivalent, are to be 
fitted in the chambers. 

(6) Where practicable, sluices, scupper or drain pipes, 
which may permit drainage from compartments outside the 
insulated chambers into the bilges of the latter, should not 
be fitted; but, in the event of their being fitted, means 
are to be provided for blanking them off when the chambers 
are being used for carrying refrigerated cargoes. 


11. Sounding Pipes.—Where sounding pipes are fitted 
in way of insulated chambers’ it is recommended that their 
deck connections be so arranged that they will be insulated 
from the deck plating in order to prevent the formation of 
ice inside the sounding pipes. 


12. Brine Cooling Systems.—(a) Where the brine 
system of refrigeration is employed the brine circulating 
pipes and tanks should not be galvanised on the inside. 

(b) In cases where internally galvanised tanks or cooling 
pipes are fitted, the brine cooling and return tanks, if closed, 
are each to be provided with a ventilating pipe or pipes led 
to the open air in a situation where no danger will be 
incurred from the issuing gas, and each ventilating pipe 
must be fitted with a wire gauze diaphragm which can be 
easily removed for renewal. 

(c) Where the tanks are not closed, the compartments 
in which they are situated must be efficiently ventilated. 


SPARE GEAR. 


Section 4. 1. A sufficient amount of spare gear 
is to be supplied and stowed where it is readily accessible. 

2. Where two or more complete sets of refrigerating 
machines are connected to all the refrigerated chambers and 


one of these machines is additional to the power required to 
maintain the necessary low temperature in the chambers in 
tropical climates when running 18 hours per day, provided 
all the working parts of these machines are interchangeable, 
no spare gear will be required. 


3. Where two similar machines are fitted, each connected 
to different sets of refrigerated chambers, one set of spare 
gear suitable for either machine will suffice. 


4. Where only one single dry air machine is fitted the 
following spare gear will be required :— 

1 crank shaft with eccentric sheaves, complete, or one 
half shaft if the halves are interchangeable. 

1 piston rod and nuts for steam and air cylinders. 

1 set of piston rod and connecting rod brasses. 

1 piston, complete, for each steam and air cylinder. 

1 cylinder cover for each pattern used in steam and 
air cylinders. 

1 air pump bucket and rod. 

1 water circulating pump bucket and rod. 

1 pair of main bearing brasses, complete. 

Main and cut-off valves for each steam cylinder. 

Balance springs and rings for steam and air slide 
valves. 

False valve face for each pattern fitted in steam 
cylinders, with screws. 

1 eccentric rod for each pattern used. 

1 eccentric strap for each pattern used. 

1 slide valve spindle and nuts for steam and air 
cylinders, for each pattern used. 

2 main bearing bolts. 

1 set of connecting rod-and piston rod bolts. 

Full set of air valves and seats for air compressor. 

1 set of inlet and outlet valves, and 1 set of valve faces 
(if fitted) for air expansion cylinder with screws. 

1 set of valves for air, water circulating and feed 
pumps. 

1 set of escape valve springs. 

50 suction springs. 

50 delivery springs. 

50 buffer springs. 

6 tubes and 24 ferrules for condenser. 

6 tubes for cooler. 

6 tubes for air drying chamber. 

Assorted bolts, studs and nuts. 

1 set of lead lined nuts for air expansion cylinder 
cover. 

A quantity of packings and joint rings. 
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5. Where one machine having two sets of air compressor 


and expansion cylinders or two single dry air machines are 
fitted and these can be connected to all the refrigerated 
chambers the following spare gear will be required :— 


1 crank shaft with eccentric sheaves complete, or one 
half shaft if the halves are interchangeable. 

1 piston rod and nuts for steam and air cylinders. 

1 set of connecting rod and crosshead brasses. 

1 piston for H.P. steam cylinder. 

1 piston, complete, for air compressor ; and 1 for air 
expansion cylinder. 

1 set of piston springs for each steam cylinder. 

1 cylinder cover for each pattern used in air com- 
pression and expansion cylinders. 

1 air pump bucket and rod. 

1 water circulating pump bucket and rod. 

Main and cut-off slide valves and spindles with nuts 
complete for H.P. steam cylinder. 

Balance springs and rings for steam and air slide 
valves. 

1 H.P. steam cylinder valve and valve face with 
screws. 

1 eccentric sheave, strap, and rod for each pattern 
used. 

1 slide valve spindle and nuts for steam and air 
cylinders for each pattern used. 

2 main bearing bolts. 

1 set of connecting rod and piston rod bolts. 

Half set of air valves and seats for air compressor. 

1 inlet and 1 outlet valve, and 1 half set of valve faces 
(if fitted) for air expansion cylinder, with screws. 

1 set of valves for air, water circulating, and feed 
pumps. 

1 set of escape valve springs. 

20 suction springs. 

40 delivery springs. 

40 buffer springs. 

6 tubes and 24 ferrules for condenser. 

6 tubes for cooler and 6 for air drying chamber. 

Assorted bolts, studs and nuts. 

4 set of lead lined nuts for air expansion cylinder 
covers. 

A quantity of packings and joint rings. 


6. Where only one single gas compression machine is 


fitted, the following spare gear will be required :— 


1 crank shaft with eccentric sheaves, complete, or one 
half shaft if the halves are interchangeable. 
Piston and rods complete with nuts for each steam 

cylinder and gas compressor. 
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1 air pump bucket and rod. 

1 water circulating pump bucket and rod. 

1 pair main bearing brasses, complete. 

1 set of connecting rod and crosshead brasses. 

Main and cut-off valves for steam cylinders. 

1 yalve spindle and nuts, complete, for each pattern 
used, 

1 eccentric strap and rod for each pattern used. 

1 additional brine pump to be fitted and connected 
ready for use. 

1 cover for each pattern used, except where forged 
steel covers or screwed plugs are used for the gas 
compressor. 

2 main bearing bolts. 

1 set of connecting rod and piston rod bolts. 

1 set of compressor suction and delivery valves with 
springs and boxes, complete. 

1 set of valves for air, water circulating, feed, and 
brine pumps. 

1 set of blocks for making all leather packings used. 

6 tubes and 24 ferrules for condenser. 

Lengths and bends of piping of each size used, 
together with flanges, couplings, and screwing 
apparatus for effecting repairs. 

1 gas regulating valve complete. 

1 distributing and 1 collecting piece with multiple 
branches for coils for each pattern used. If 
these pieces are made of forged steel no spare 
pieces are required. 

Sundry valves, cocks, flanges, and fittings. 

Assorted bolts, studs, and nuts. 

A quantity of leather packings and joint rings. 

1 complete set of metal rings for the compressor if 
metallic packing is used. 


7. Where one machine having two, or more, gas com- 
pressors is fitted the following spare gear will be required :— 


1 crank shaft, or one section of shaft if the sections 
are interchangeable. 

1 steam piston rod and nut for each pattern used. 

1 piston for H.P. steam cylinder, with springs, 
complete. 

1 set of piston rings for each steam cylinder. 

1 set of piston rings for each size of compressor. 

1 compressor piston rod and nuts, complete, for each 
pattern used. 

1 air pump bucket and rod. 

1 water circulating pump bucket and rod. 

Main and cut-off slide valves for each H.P. steam 
cylinder. 
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Main and cut-off valve spindles and nuts for H.P. 
steam cylinder. 

1 eccentric sheave, strap, and rod, for each pattern 
used. 

1 additional brine pump to be fitted and connected 
ready for use. 

1 cover for each end of gas compressor, except where 
forged steel covers or screwed plugs are used. 

2 main bearing bolts. 

4 set of connecting rod and piston rod bolts. 

} set compressor suction and 1 delivery valve with 
springs and box, complete. 

1 set of valves for air, water circulating, feed, and 
brine pumps. 

1 set of blocks for making all leather packings used. 

6 tubes and 24 ferrules for condenser. 


Lengths and bends of piping of each size used, 
together with flanges, couplings, and screwing 
apparatus for effecting repairs. 

1 gas regulating valve, complete. 

1 distributing and 1 collecting piece with multiple 
branches for coils for each pattern used. If 
these pieces are made of forged steel, no spare 
pieces are required. 

Sundry valves, cocks, flanges and fittings. 

Assorted bolts, studs and nuts. 

A quantity of leather packings and joint rings. 

1 complete set of metal rings for 1 compressor, if 
metallic packing is used. 


8. Where only one steam driven air circulating fan is 
fitted, the following spare gear will be required :— 
1 crank shaft. 
1 steam piston and rod complete. 
1 steam cylinder cover for each pattern used. 
1 set of connecting rod top and bottom end, and 
main bearing bushes, and bolts complete. 


9. Where only one electrically driven air circulating fan 
is fitted, a spare motor complete is to be supplied. 


10. Where more than one steam driven or electrically 
driven air circulating fan is fitted and their parts are inter- 
changeable, only one set of spare gear will be required. 


11. In cases where an independent water circulating 
pump is used, and its work cannot be performed by the 
main or the auxiliary engines, a duplicate pump complete 
is to be fitted. 


12. In cases where an independent water circulating 
pump is used, and its work can be performed by the main or 
the auxiliary engines, a spare pump bucket and rod, and a 
half set of valves for the water end will be required. 


13. In cases where an independent surface condenser 
with air, water circulating and feed pumps combined is 
fitted, and its work cannot be performed by the main engines, 
or, if the air, water circulating and feed pumps are not in 
duplicate, the following spare gear will be required :— 

1 crank shaft with eccentric sheaves complete. 

1 piston and rod complete for each pattern used. 

1 eccentric strap and rod complete for each pattern 
used. 

1 slide valve and spindle complete for each pattern 
used, 

1 pump bucket and rod complete for each pattern 
used. 

1 set of connecting rod and piston rod bolts and nuts. 

1 set of valves for air, water circulating, and feed 
pumps. 

6 condenser tubes and 12 ferrules. 

14. In cases where an independent surface condenser 
with air, water circulating, and feed pumps combined, is 
fitted, and its work can be performed by the main engines, 
the following spare gear will be required :— 

1 pump bucket and rod complete for each pattern 
used. 

1 set of connecting rod and piston rod bolts and nuts. 

Half set of valves for air, water circulating and feed 
pumps. 

6 condenser tubes and 12 ferrules. 

15. Where the motive power of the refrigerating 
machines is other than a steam reciprocating engine, the 
required spare gear for the motor or motors will be specially 
considered. 


PERIODICAL SURVEYS. 

Section 5. 1. A complete Survey as detailed in 
clause 8 is to be held every six months. 

2. In the cases of vessels engaged on voyages of three 
months’ duration, or less, a modified survey as detailed in 
clause 9 is to be held in about three months’ time after the 
date of the complete periodical survey. 

8. A loading port survey, as detailed in clause 10, is 
to be held every voyage in the case of vessels engaged on 
voyages of more than two months’ duration, but where the 
voyages are of shorter duration, this survey need only be 
held at intervals of two months. 
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In the case of vessels of less than 40,000 cubic feet 
capacity engaged on voyages of only a few days’ duration, 
the modified survey required in clause 2 would be accepted 
in lieu of the above mentioned loading port survey. 


4. Where any essential repairs or renewals are effected 
to the refrigerating machinery or insulation, these must be 
carried out under the inspection, and to the satisfaction, of 
the Society’s Surveyors. Repairs and renewals effected at 
ports where there is no Surveyor to this Society must be 
surveyed by one of the Society’s Surveyors at the earliest 
opportunity. 


5. Where, in any case, only part of the requisite 
examination is held, the certificate will be endorsed with 
the statement of what is required to complete the survey. 


6. The date following the record Lloyd’s R.M.C. (in 
red) indicates the date of the last complete periodical survey 
of the refrigerating machinery and appliances, as detailed in 
clause 8. 


7. When the periodical surveys provided for in 
clauses 1, 2 and 8 are not held, the record Lloyd’s R.M.C. 
will be expunged. 


8. Complete Periodical Survey.—The complete 
periodical survey required in clause 1 will consist of the 
following :— 


(a) The machinery is to be examined under working 
conditions, and, according to the system of refrigeration 
employed, the following data are to be noted :— 


The temperature of the air at the snow box and of 
the return air, or of the delivery and return air at the 
direct expansion or brine cooled batteries, or of the 
outflow and return cooling brine; the temperatures of 
the refrigerated chambers, atmosphere, cooling water 
inlet and discharge, and of the gas in the condensers 
and evaporators, also the density of the brine. It is 
recommended that the examination of the machinery 
under working conditions should be made upon the 
vessel’s arrival at the port of discharge, before the cargo 
is fully discharged. 


(b) The steam pipes, water pipes and connections, the 
crank shaft and bearings, the connecting rods, the steam and 
air cylinders and their pistons and valves, the compressors 
and pistons and their piston rods, gland and neck bushes and 
valves, the steam condenser water and steam sides, the air 
cooler water and air sides, the gas condenser coils and the 
evaporator coils or direct expansion battery piping and the 
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water and brine sides of their respective shells or tanks as 
far as practicable, the working parts of the water and brine 
circulating pumps, of the air and feed pumps and of the fan 
engines are to be examined, 


(c) The refrigerating liquid pipes, separators and 
receivers, and the gas return pipes are to be examined 
externally as far as practicable. 


(d@) Where wrought iron or steel piping is employed 
for the gas condenser coils, these coils are to be drawn for 
examination and testing at intervals of about four years. 


(e) Where the refrigerating machinery and its auxiliaries 
are electrically driven, the shafts and bearings of the motors 
and reduction gear, the reduction gear teeth, the commutator 
and brush fittings, the motor control gear, and the working 
parts of the lubricating oil pumps are to be examined. 


(/) Where auxiliary machinery is fitted, the working 
parts of the same are to be examined. 


(g) The spare gear is to be examined. 


(hk) In dry air machines, special attention is to be given 
to the condition of the air compressor and expansion 
cylinders, their pistons and valves. In other machines, 
special attention is to be given to the condition of the 
compressors, including their pistons and valves, rods, and 
gland and neck bushes. 


(i) The brine pipes and brine return tanks, and the 
direct expansion cooling pipes and their connections, where 
fitted, are to be carefully examined as far as practicable. 


(7) Where the brine may escape to the bilges, the 
cement in way of the latter is to be examined. 


(k) The insulation throughout the cargo chambers is to 
be carefully examined. Where charcoal, silicate cotton, 
granulated cork or similar media are employed for insulating 
purposes, the insulation is to be carefully examined for 
fullness and dryness by boring where necessary. The test 
holes are to be efficiently closed. Special attention is to be 
paid to the insulation under the snow boxes, trunks and 
hatches where dampness may accumulate, to the sides under 
stringers and under decks, and to the tunnel tops. All 
bilge hatches are to be removed, the bilges cleared and the 
suction pipes, suction roses and sounding pipes are to be 
examined. Hatches, air trunkways and thermometer tubes, 
with their connections and fastenings, are to be examined, 
and where trunkways pass through watertight bulkheads 
the watertight doors are to be examined and worked. 


(J) The air trunkways are to be made as airtight as 
practicable, and their fastenings secure. 
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(m) Where brine pipes are fitted, these should be 
examined under frosted conditions where practicable. 

(n) Where direct expansion pipes are fitted, these are to 
be examined whilst under the full working conditions. 

(0) Sea injection valves are to be opened and examined 
whenever the vessel is in dry dock. 


9. Modified Survey. —The modified survey required in 
clause 2 will consist of the following :— 

(a) Provided the machinery when tested under working 
conditions is found to be satisfactory, the following parts 
only will be required to be examined, viz. :— 

Air and other compressors and their valves. 
Expansion cylinders and valves in dry air machines. 
The spare gear. 

(b) The insulation to be examined generally, and tested 
if necessary. 

(c) The air trunkways to be examined. 

(d) Where brine pipes are fitted, these should be 
examined under frosted conditions where practicable. 


(e) Where direct expansion pipes are fitted, these are 
to be examined whilst under the full working conditions. 


10. Loading Port Survey.—(a) If the machinery and 
insulation have been surveyed and passed at a home port, 
the further survey required at a loading port will consist of 
an inspection to ascertain that the cargo battens are in 
good order and that no damage has been sustained to the 
insulation prior to the loading of the refrigerated cargo, and 
also of a test of the refrigerating machinery under working 
conditions, the temperatures in the chambers being noted. 


(b) If the vessel loads at more than one port, one 
survey only at a loading port will be required, provided it 
includes the examination of all insulated chambers. 


(c) If there is not a Surveyor to the Society available 
at the loading ports, or if there is not one obtainable from 
a port within a reasonable distance, this survey may be held 
at a port where the outward cargo is discharged; or the 
Committee will accept the report of a survey held at the 
loading port by a Surveyor appointed by Lloyd’s Agent ; or 
(in any case where there is no Lloyd’s Agent) the report of 
a survey held by a reliable Surveyor, if available; or (if 
no such Surveyor is available) a report signed by two 
competent Engineers of the vessel. 


Section 6. Fees.—The following are the charges that will be made for carrying out the 
foregoing examinations in the United Kingdom in the cases of classed vessels :— 


e . Subsequent Subsequent 

FOR INSTALLATIONS—c.F. TOTAL CAPACITY. Pan Periodical Moditied 

= 4 rveys. 

£ s. d . ae ee: Fe ey) Se. Oe 
Under 40,000 6.10 Sivek) lad Zane 0 
40,000 and under 80,000 2 0. 0 ee, 815 0 
80,000 on 120,000 pee 12° 00 6°00 410 0 
120,000 rH 180,000 in not more e than 6 compartments 1) 2Oseu): 8 0 0 6 0 0 
120,000 zn 180,000 in more than 6 compartments .... 18 0 0 9 0 0 615 0 
180,000 53 250,000 in not more than 8 compartments) 21 0 0] 11 0 0| 8 5 0 
180,000 a 250,000 in more than 8 compartments ...| 24 0 0/12 0 0| 9 0 0 
250,000 330,000 in not more than 10 compartments| 24 0 0/12 0 0| 9 0.50 
250,000 oy 330,000 in more than 10 compartments ...| 27 0 0 | 14- O90 110.10 30 
330,000 s 400,000 in not more than 12 compartments} 30 0 0/15 0 Of, il 5 0 
330,000 fe 400,000 in more than 12 compartments ...| 36 0 0/18 0 0/1310 0 
400,000 5 500,000 in not more than 14 compartments| 36 0 0 | 18 0 0; 1810 0 
400,000 ” 500,000 in more than 14 compartments ...| 42 0 0/21 0 0/1515 0 
500,000 ,», 600,000 in not more than 16 compartments) 42 0 0/21 0 0/15 15 0 
500,000 600,000 in more than 16 compartments .... 48 0 0) 24 0 0) 18 0 0 
600,000 and above in not more than 18 compartments 53/48 109 Ogi240 Om ON) 13 GO.00 
600,000 a in more than 18 compartments | 54 0 0/27 0 0; 20 5 0 


As regards Unelassed Vessels the uae a gee first survey of Refrigerating Machinery and Appliances 


will be double the amounts in column No. 
with columns Nos. 2 and 8 as printed. 


71, FENCHUROH STREET, LONDON, E.C.3. 
12th December, 1929. 


Fees for subsequent surveys will be charged in accordance 


By order of the Committee, 


ANDREW SscCorTT, 
Secretary. 
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RULES FOR QUALITY AND TESTING OF MATERIALS. 


QUALITY AND TESTING OF SHIP STEEL AND 
BOILER MATERIAL. 


Strrt PuatTes, BARS AND ANGLES. 


Section 1. 1. General Regulations.— The steel 
used in the construction of vessels or boilers intended for 
vessels classed, or proposed for classification, in the Society’s 
Register Book, is to comply with the tests described 
hereafter. 


2. Process of Manufacture.—The steel is to be made 
by the Open Hearth process, Acid or Basic. 


3. Freedom from Defects.—The finished material is to 
be free from cracks, surface flaws, and lamination. It is 
also to have a workmanlike finish, and must not have been 
hammer-dressed. 


4. Testing and Inspection.—{a) The prescribed tests 
and inspections are to be made at the place of manufacture prior 
to despatch ; but, in the event of any of the material proving 
unsatisfactory in the course of being worked into vessels or 
into boilers, such material shall be rejected, notwithstanding 
any previous certificate of satisfactory testing, and such 
further tests of the material from the same charge may 
be made as the Surveyor may consider desirable. 


(b) All test pieces are to be selected by the Surveyor 
and tested in his presence, and he is to satisfy himself 
that the prescribed conditions are fulfilled. 


5. Additional Tests before Rejection —(a) Where any 
of the test pieces first selected by the Surveyor do not fulfil the 
test requirements, two further tests of the same kind may 
be made from the same plate or bar, but where either of 
these fail, the plate or bar from which the test pieces were 
cut is to be rejected. In all such cases further tests are to 
be made before any material from the same charge can be 
accepted. 


(6) Where a tensile test piece breaks outside the middle 
half of its gauge length, and the elongation is less than that 
required by the Rules, the test may, at the Maker’s option, 
be discarded and another test be made of the same plate or 
bar. 


6. Branding.—(a) Every plate and bar is 
to be clearly and distinctly marked by the Maker 
in two places with the Society’s brand, thus :— 
indicating that the material has complied with 
the Society’s tests. 

(v) Plates or bars bearing this brand are not to be 
forwarded from the Steel Works until the prescribed tests 
have been made by the Surveyor, and the mill sheets have 
been signed by him. All plates and bars are also to be 
legibly stamped in two places with the Maker’s name or 
trade mark, and the place where made. They are also to be 
stamped with numbers or identification marks by which 
they can be traced to the charge from which the material 
was made. 


7. Defacing of Rejected Material—tIn the event of 
the material failing, in any case, to withstand the prescribed 


tests, the Surveyor is to see that the Society’s e 
brand stamped on the plates and bars by the C) 
Maker has been defaced by punch marks® @ ° 
extending beyond the brand in the form of 

a cross, thus :— e 


denoting that the material has been rejected. 


8. Maker’s Certificate——Before the mill sheets are 
signed by the Surveyor, the Maker is required to furnish 
him with a certificate guaranteeing that the material has 
been made by the Open Hearth process, and that it has 
been subjected to, and has withstood satisfactorily, the 
required tests in the presence of the Surveyor. ‘The 
following form of certificate will be accepted if printed on 
each mill sheet with the name of the firm, and initialled by 
the Test House Manager :— 

“We hereby certify that the material described 
below has been made by the Open Hearth process, and 
is that which has been satisfactorily tested in the 
presence of the Surveyor in accordance with the Rules 
of Lloyd’s Register.” 


9. Facilities for Inspection—The Maker is to adopt 
a system of marking the ingots, billets, slabs, plates, bars, and 
other material which will enable all finished material to be 
traced to the original charge, and the Surveyor must be 
given every facility for tracing all plates and bars to their 
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respective charges, and for witnessing the required tests. 
When the Surveyor is satisfied with the material and with 
the results of the tests, he is to be furnished with two copies 
of the advice notes of the material for his signature, one of 
which is to be forwarded by the Manufacturer to the Ship- 
builder or Boiler Maker, and the other is to be forwarded by 
the Surveyor to the Surveyors at the port where the vessel or 
boiler is to be built. 


10. Steel not produced where Rolled.—Where steel is 
not produced in the works at which it is rolled, a certificate 
is to be supplied to the Surveyor, stating the Open Hearth 
process by which it was made, the name of the Steel Maker 
who supplied it, also the numbers of the charges for reference 
to the books of the Steel Maker. The number of the charge 
is to be marked on each ingot or billet for the purpose of 
identification, and the finished plates and bars are also to be 
legibly stamped in two places with the Maker’s name or trade 
mark, and the place where made. They are also to be stamped 
with numbers or identification marks by which they can be 
traced to the charge from which the material was made. 


11. General.—In addition to the tests described here- 
after the material may be subjected to further tests at the 
discretion of the Surveyors. 


12. Steel of other Tenacity.—When desired by Owners 
and Builders, consideration will be given by the Committee 
to proposals for the use of steel of other tenacity than is 
provided for in the Rules. 


STANDARD TEST PIECES. 


Section 2. 1. Tensile Test Pieces—The tensile 
strength and ductility are to be determined from Standard 
test pieces cut lengthwise or crosswise from the rolled 
material. Where material is annealed or otherwise treated 
before despatch, the test pieces are to be similarly and 
simultaneously treated with the material before testing. 


2. Plates.—(a) Wherever practicable the rolled surfaces 
are to be retained on two opposite sides of the test piece. 
The elongation is to be measured on a Standard test 
piece having a gauge length of 8 inches. 


(6) For material more than *875 inch in thickness the 
width of the test piece between the gauge points is not to 
exceed 1} inches; or material -875 inch to °375 inch in 
thickness, inclusive, the width is not to exceed 2 inches; for 
material less than *375 inch in thickness the width is not to 


Section 2 
MATERIALS 


LLOYD’S REGISTER OF SHIPPING. 


be more than 24 inches. In other respects the test pieces 
are to conform generally to the Standard test piece A. 


bd 84 88 
yo 
| e 
TEST PIECE A a HF Le 
| | | o 
8 sre ee 
Beg BE EF 


| jx - 8’ GAUGE LENGTH.--/ | j 
\<-Parallel for alength of not less than 9in.->! ! 
ee '. TOTAL LENGTH ABOUT 18”. --------- boa 


3. Round Bars.—(a) Bars may be tested full size as 
rolled, or they may be turned down to a convenient size, 
and if tested one inch in diameter, or under, the test piece 
is to have a gauge length of 8 times the diameter. Where 
enlarged ends are used the length of the parallel portion 
is not to be less than 9 times the reduced diameter of the 
test piece (see Standard test piece B). 


The sectional area of the test piece is not to be less 
than } square inch. 


TEST PIECE B. 


enn nace eee GAUGE LENGTH.------------ >; 


A ' 
! ‘ 
1 ld 

i {c-=.-Parallel for a length of not less than 8 times the diameter..=- >) : 
1 

' ‘ 


<-<-With enlarged ends :—Parallel for a length of not less than 9 times--->' 
the reduced diameter. 


(b) Where bars are above one inch diameter, and are 
tested full size as rolled, or have been turned down and the 
resulting test piece is above one inch diameter, a gauge 
length of 4 times the diameter may be used if preferred by 
the Manufacturer, in which case an increased elongation will 
be required, as specified in Sections 5 and 6. Where enlarged 
ends are used, the length of the parallel portion is not to be 
less than 4} times the reduced diameter (see Standard test 
piece C). 

TEST PIECE C. (BRITISH STANDARD TEST PIECE F.) 
Pe § Fagan peemapE pe ETO 
< 


kK— ~———-—- GAUGE LENGTH. —-———--—» | 
\e- —~ Parallel for a length of not less than 4 times the diameter.—>  j 


! 

i 

! 

e- With enlarged ends :—Parallel for a length of not less than 44 times -> 
the reduced diameter 
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4, Straightening of Test Pieces—Any straightening 
of test pieces A, B and © which may be required is to be 
done cold. 


BEND TEST PIECES AND TESTS FOR SHIP AND 
BOILER STEEL. 

Section 8. 1. Number of Bend Tests for Ship 
Steel.—A cold or temper bend test is to be taken from each 
plate or bar as rolled, and these tests are to be in about equal 
numbers from each charge; but a cold bend test is to be 
taken from all plates specially marked for cold flanging. 


2. Number of Bend Tests for Boiler Steel. (a) 
Plates.—A cold or temper bend test piece is to be taken from 
each plate as rolled. For plates exceeding 24 tons in weight 
one bend test piece is to be taken from each end. 


The bend tests from shell plates, butt straps and other 
plates which have not to be flanged or worked in the fire or 
which when in use are not to be exposed to flame, are to be 
cold bend tests. The bend tests from plates which have to 
be flanged or worked in the fire or which when in use will 
be exposed to flame are to be temper bend tests. In the 
cases of shell plates permitted to have a tensile strength 
above 84 tons per square inch one temper bend is to be 
made in addition to the cold bends above specified in the 
case of each plate which is above 34 tons per square inch. 


(v) Angle Bars—A cold or a temper bend test is 
to be taken from each angle bar rolled. 


(c) Stay Bars.—A cold and a temper bend test are to 
be taken from every 15 stay bars as rolled from each charge. 


3. Cold and Temper Bend Test Pieces.—(a) Test 
pieces are to be sheared lengthwise or crosswise from plates 
or bars, and are not to be less than 14 inches wide, but for 
small bars the whole section may be used. For rivet bars 
bend tests are not required. 

(b) In all cold bend tests, and in temper bend tests on 
test pieces *5 inch in thickness and above, the rough edge or 

_arris caused by shearing may be removed by filing or grinding, 
and test pieces one inch in thickness and above may have the 
edges machined, but the test pieces are to receive no other 
preparation. The test pieces are not to be annealed unless the 
material from which they are cut is similarly annealed, in 
which case the test pieces are to be similarly and simultaneously 
treated with the material before testing. 

(c) For small sectional material these bend tests may be 
made from the flattened bar. 


4. Bend Tests.—(a) For temper bend tests the test 
pieces are to be heated to a blood red and quenched in water 


at a temperature not exceeding 80 degrees Fahr. ‘The colour 
is to be judged indoors in the shade. 


(6) For both cold and temper bends the test piece is to 
withstand, without fracture, being doubled over until the 
internal radius is equal to 14 times the thickness of the test 
piece, and the sides are parallel. 

(c) Bend tests may be made either by pressure or by blows. 


TESTS FOR SHIP STEEL. 


Section 4. 1. Number of Tensile Tests. Plates 
and Sectional Material.—When the Surveyor is in constant 
attendance at the Steel Works one tensile test piece for plates 
or sectional material is to be taken from the finished material 
of each charge. 

Where the quantity of the material from one charge 
exceeds 25 tons, a second tensile test will be required ;. also 
additional tests are to be made for every variation in thickness 
of ‘15 of an inch in the plates or sectional bars from each 
charge. 

2. Tensile Tests. (a) Plates.—The tensile breaking 
strength of steel plates, determined from Standard test 
pieces, is to be between the limits of 26 and 32 tons per 
square inch. For plates specially intended for cold flanging 
and marked for identification, the tensile strength is to be 
between the limits of 26 and 30 tons per square inch. In 
the case of material for purposes in which tensile strength 
is not important, the tensile test may be dispensed with and 
the bend test only be made, if so specified by the builders 
and approved by the Committee. The elongation, measured 
on a Standard test piece having a gauge length of 8 inches, is 
not to be less than 20 per cent for material of *375 inch in 
thickness and upwards, and not less than 16 per cent for 
material below *375 inch in thickness. 


(b) Angles, Bulb Angles,.Channels, and Similar 
Sections.—The tensile breaking strength of angles, bulb 
angles, channels, and similar sectional material is to be 
between the limits of 26 and 32 tons per square inch. In 
the case of material for purposes in which tensile strength is 
not important, the tensile test. may be dispensed with and 
the bend test only be made, if so specified by the builders 
and approved by the Committee. The elongation measured 
on a Standard test piece having a gauge length of 8 inches is 
not to be less than 20 per cent for material of *375 inch in 
thickness and upwards, and not less than 16 per cent for 
material below °375 inch in thickness. 


3. Occasional Attendance at Steel Works (Steel for 
Shipbuilding Purposes).—(a) When the Society’s Surveyor 
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is not in constant attendance at the Steel works, the Makers 
themselves may, with the written authority of the Society, 
comply with all the prescribed requirements, and furnish 
the Surveyor with a certificate to the effect that the 
Society’s Rules as to the testing of steel have been complied 
with in the case of the material submitted for approval. 
The Surveyor is then to make check tensile, cold, and 
temper bend tests from not less than one plate or bar in 
every batch of 50 or less in number, provided the batch be all 
from one charge. Where more than one charge is repre- 
sented, each charge is to be tested. Additional tests are 
also to be made for every variation in thickness of 15 of an 
inch made from one charge. The test pieces are to be 
selected by the Surveyor from the plates or bars, and not 
from shearings previously detached from them, and when 
marked by the Surveyor for testing they are to be followed, 
as far as practicable, through the different stages of 
preparation until the tests are completed. 


(6) Where the tests are unsatisfactory, the whole of the 
material from the charge is to be rejected, and the Surveyor 
is to see that the Society’s brand is satisfactorily defaced. 


TESTS FOR BOILER STEEL. 


Section 5. 1. All plates intended for cylindrical 
shells of pressure vessels which are to be welded, or where the 
thickness exceeds 1} inches, or where the internal diameters 
of the vessels are less than 100 times the thickness of the 
plates, should he efficiently normalised before the test pieces 
are cut off. 


2. Number of Tensile Tests. (a) Plates.—One tensile 
test piece is to be taken from each plate as rolled. For 
plates exceeding 24 tons in weight one tensile test. piece is to 
be taken from each end. 


(6) Angle, Tee and Stay Bars.—One tensile test 
is to be made from each 15 or part of 15 bars rolled 
of each section or diameter from the same charge, but not 
less than two tensile tests are to be made unless the total 
number of bars rolled from the same charge is 8 or less 
than 8 and the bars are of the same section or diameter, 
in which case one tensile test will suffice. For round bars 
of 1} inch diameter and under, the numbers 50 and 20 are 
to be substituted for 15 and 8 respectively for determining 
the number of tests required. 


3. Tensile Tests. (a) Plates—The tensile break- 
ing strength of steel plates for shells and girders, 
determined from Standard test pieces, is to be between 
the limits of 28 and 35 tons per square inch, but a 
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range of more than 4 tons per square inch will not be 
permitted in any one case. For plates intended for flanging 
or welding, and for combustion chambers and furnaces, 
the tensile breaking strength is to be between the limits 
of 26 and 30 tons per square inch. ‘The elongation, 
measured on a Standard test piece having a gauge length 
of 8 inches, is not to be less than 20 per cent for material of 
‘375 inch in thickness and upwards required to have a 
tensile breaking strength between the limits of 28 and 
35 tons per square inch; and not less than 23 per cent 
for material of *375 inch in thickness and upwards required 
to have a tensile breaking strength between the limits of 
26 and 380 tons per square inch. 


(6) Angle and Tee Bars.—The tensile breaking 
strength of angle and tee bars is to be between the limits 
of 28 and 32 tons per square inch, with an elongation of not 
less than 20 per cent measured on the Standard test piece A. 

For plates, angles, or tee bars under °375 inch in 
thickness the elongation may be 3 per cent, but not more 
than 3 per cent, below the prescribed elongations. 

Wherever practicable the rolled surfaces are to be 
retained on two opposite sides of the test pieces. 


(c) Stay Bars.—The tensile breaking strength of 
longitudinal stay bars is to be between the limits of 28 and 
35 tons per square inch, with an elongation of not less 
than 20 per cent measured on the Standard test piece B, 
or 24 per cent measured on the Standard test piece C ; 
but a range of not more than 4 tons per square inch shall 
be permitted in any one case. For steel bars for combustion 
chamber stays the tensile breaking strength is to be between 
the limits of 26 and 30 tons per square inch, with an 
elongation of not less than 23 per cent measured on the 
Standard test piece B, or 28 per cent measured on the 
Standard test piece C. 


(d) Special Quality Steel for Boilers ——When steel 
material is proposed having other tensile strength than that 
specified in this Section, the proposed limits of tensile strength 
and elongation should be submitted for consideration. 


TESTS FOR RIVET BARS AND MANUFACTURED 
RIVETS. 


Section 6. 1. Testing of Material_—aAll material 
from which rivets are manufactured is to be tested. 


Rivets are not to be manufactured from steel or ingot 
iron bars in which the sulphur segregates and other non- 
metallic substances are concentrated in the core. To ensure 
this, a sulphur print is to be taken from the material of each 
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charge, and where the weight of bars as rolled from one 
charge exceeds 10 tons, additional sulphur prints may 
be taken. 


2. Number of Tests.—(q) In the case of steel bars, one 
tensile test piece is to be taken from each charge used for 
rivet bars ; but where the weight of bars as irolled from one 
charge exceeds 10 tons, an additional tensile test is to be 
made from each further 10 tons or portion thereof. 


(6) In the case of wrought iron bars, two tensile tests 
shall be taken from every three tons or portion thereof in 
each batch of any order presented for inspection, except 
that, in the case of lots of one ton or less, one tensile test 
shall be accepted. 


(c) In the case of ingot iron bars, one tensile test piece 
is to be taken from each charge used for rivet bars; but 
where the weight of bars as rolled from one charge exceeds 
10 tons, an additional tensile test is to be made from each 
further 10 tons or portion thereof. 


3. Tensile Tests—(a) The tensile breaking strength 
of steel rivet bars is to be between the limits of 26 and 30 
tons per square inch of section with an elongation of not less 
than 25 per cent of the gauge length of eight times the 
diameter of the test piece, measured on the standard test piece 
B, or 30 per cent measured on the standard test piece C. 
The bars may be tested the full size as rolled. 


(b) The tensile breaking strength of wrought iron rivet 
bars is to be between the limits of 21 and 25 tons per square 
inch. The elongation is to be not less than 22 per cent of 
the gauge length of eight times the diameter of the test piece, 
measured on the standard test piece B. 


(c) The tensile breaking strength of ingot iron rivet 
bars is to be between the limits of 21 and 25 tons per square 
inch, with an elongation of not less than 25 per cent of the 
gauge length of eight times the diameter of the test piece, 
measured on the standard test piece B, or 30 per cent 
measured on the standard test piece C. The bars may be 
tested the full size as rolled. : 


4. Nicked Bend Tests.—(a) In the case of wrought 
iron bars one nicked bend test shall be taken from each three 
tons of material or portion thereof in each batch of any 
order presented for inspection. 


(6) The test pieces shall he lightly and evenly nicked on 
one side with a sharp cutting tool, and bent back at this 
point through an angle of 180°. They shall show a clean 
fibrous fracture, free from slag or dirt or any coarse crystal- 
line structure. 

O 


5. Manufactured Rivets.—Rivets selected by the 
Surveyor from the bulk are to withstand the tests described 
hereafter. 


(a) The rivet shanks are to be bent cold, and hammered 
until the two parts of the shank touch in the manner shown 
in Fig. 1, without fracture on the outside of the bend. 

(b) The rivet heads are to be flattened, while hot, in the 
manner shown in Fig. 2, without cracking at the edges. 
The heads are to be flattened until their diameter is 2} times 
the diameter of the shank. 

(c) In the case of steel or ingot iron rivets, samples are 
to be selected by the Surveyor for examination by means of 
sulphur prints, to ensure that the material is free from 
marked central segregation. 


SPECIAL QUALITY STEEL FOR SHIPBUILDING. 
Regulations for Testing. 


Section 7. 1. Process of Manufacture.—The steel 
is to be made by the Open Hearth Process, Acid or Basic, at 
works recognised by the Committee. 


2. Freedom from Defects.—The finished material is 
to be free from cracks, surface flaws and laminations. It 
is also to have a workmanlike finish, and must not be 
hammer dressed. 

3. Testing and Inspection.—The prescribed tests and 
inspections are to be made at the place of manufacture from 
the plates or bars in the condition in which they will be 
despatched ; in the event of any of the material proving 
unsatisfactory in the course of being worked into the vessels, 
such material shall be rejected, notwithstanding any previous 
certificate of satisfactory testing, and such further tests of 
the material from the same charge may be made as the 
Surveyor may consider desirable. 

All test pieces are to be selected by the Surveyor and 
tested in his presence, and he is to satisfy himself that the 
prescribed conditions are fulfilled. 

4. Tensile Test Pieces.—The tensile strength, ductility 
and limit of proportionality (as defined below) are to be 
determined from standard test pieces cut lengthways from 
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the bar, and 50 per cent lengthways and 50 per cent cross- 
ways from the plate. 

Where material is annealed or otherwise treated before 
despatch, the test pieces are not to be cut off until the 
annealing or treating process has been completed. 

5. Standard Test Pieces.—The test pieces are all to be 
of standard form as described in Section 2 of the Society’s 
Rules for the Quality and Testing of Materials. 

6. Tensile Strength.—The tensile breaking strength 
is not to exceed 38 tons per square inch, with a range of not 
more than 5 tons per square inch in any one case; the 
elongation is to be not less than 20 per cent measured on a 
gauge length of 8 inches. 

7. Limit of Proportionality—The material must 
satisfy a test for limit of proportionality of not less than 
15 tons per square inch, the elastic properties being deter- 
mined by means of a Ewing extensometer, or other approved 
extensometer, of 8 inch gauge length. The tests shall be 
carried out as follows :— 

(a) A load of 2 tons per square inch of section shall 
be applied to the test piece and an extensometer reading 
taken. 

(b) The load shall be increased to 15 tons per square 
inch of section and a second reading taken. 

(c) The load shall be reduced to 2 tons per square 
inch and a third reading taken. 

(d) The third reading shall not exceed the first read- 
ing by more than *0004 inches. 

8. Number of Test Pieces.—One tensile test piece is 
to be made from at least every fifth plate or bar, as rolled, 
from each charge. This test piece is to be used for 
determining both the limit of proportionality and the tensile 
strength. The Surveyor should select a sample from each 
variation of thickness of *10 of an inch in the plates or bars 
from each charge. 

9. Cold Bend Tests.—A cold bend test is to be taken 
both lengthways and crossways from every plate (bars length- 
ways only). ‘The test pieces are to withstand without frac- 
ture, being doubled over until the internal radius is equal 
to one and a half times the thickness of the test pieces and 
the sides are parallel. 

10. Preparation of Test Pieces.—The test pieces are to 
be carefully prepared in the usual manner, 

11. Additional Tests before Rejection.— Where any of 
the test pieces first selected by the Surveyor do not fuifil the 
above requirements, two further tests of the same kind may 
be made from the same plate or bar, but where either of 
these fail the plate or bar from which the test pieces were 
cut is to be rejected. 
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In addition to the tests described above, the material 
may be subjected to further tests at the discretion of the 
Surveyor. 


12. Branding.—In addition to the Manufacturer’s 
name or Trade Mark and the place where made, and the 
numbers and identification marks laid down by the Society’s 
Rules, each plate or bar is to be distinctly branded in two 
places with the Society’s brand LR. and, in addition, with 
letters SPL, thus :—LR. SPL. in one stamp. 


18. Defacing of Material—tIn the event of the 
material failing, the brand is to be defaced in the usual 
manner. 


14. Submission of Plans.—When it is desired to use 
this material in the construction of vessels intended to be 
classed in the Society’s Register Book, plans showing the 
reduction of scantlings proposed should be submitted for the 
consideration of the Committee. 


15. Alternative Proposals.—The Committee will con- 
sider proposals for the use of special quality steel having 
limits different from those prescribed above, provided full 
particulars as to the properties and manufacture of the 
material are submitted for consideration. 


SPECIAL IRON FOR SCREW STAYS FOR 
COMBUSTION CHAMBERS. 

Section 8. General.—In order that iron screw stays 
may be approved of the same size as would be required for 
mild steel the iron must withstand the tests described 
hereafter. 


1, Number of Tensile Tests.—The bars as rolled are to 
be placed in batches of 20, and one tensile test piece is to be 
taken from each batch. If this is unsatisfactory, two other 
bars are to be selected for test, but should either of these 
fail the batch is to be rejected. 


2. Tensile Test.—The tensile breaking strength is not 
to be less than 21} tons per square inch, with an elonga- 
tion of not less than 25 per cent measured on the 
Standard test piece B, or of 30 per cent measured on the 
Standard test piece C. 


8. Bend Tests.—(a) Test pieces, either of the bar as 
rolled or turned down to one inch diameter, are to stand 
bending cold until the sides are parallel and the space 
between the two sides is not greater than the diameter of 
the test piece. 

(6) One ordinary bend test piece is to be taken from 
each batch, and a similar test piece from each batch is to 
be lightly and evenly nicked on one side with a sharp 
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cutting tool and bent back at this point through an angle 
of 180° by pressure or by a succession of light blows. The 
fracture must be clean, fibrous, free from slag or dirt or any 
coarse crystalline structure. If either of these tests is 
unsatisfactory, two other bars are to be selected for test, but 
should either of these fail the batch is to be rejected. 


QUALITY AND TESTING OF STEEL CASTINGS. 

Section 9. 1. Process of Manufacture.—Steel for 
castings is to be made by the Open Hearth process, Acid or 
Basic, or by such other process as may be approved by the 
Committee. 

2. Annealing.—All steel castings are to be thoroughly 
annealed in a properly constructed annealing furnace, which 
must permit of the whole casting being uniformly raised in 
temperature throughout its whole extent to the necessary 
intensity required for annealing purposes. The casting is to 
be allowed to cool down prior to removal from the annealing 
furnace; and if subsequently heated for any purpose it is 
again to be similarly annealed if required by the Surveyor. 

3. Testing and Inspection.—(a) The tests and inspec- 
tions hereafter described are to be made, preferably at the 
place of manufacture prior to despatch, but in the event of 
any casting proving unsatisfactory in the course of preparation 
or erection, such casting is to be rejected notwithstanding 
any previous certificate of satisfactory testing. 

(b) The tensile strength and ductility are to be deter- 
mined from standard test pieces, which are to be prepared 
from pieces cast on the casting. These pieces are not to be 
cut or partially cut from the castings until the annealing of 
such castings has been completed, nor until they have been 
stamped by the Surveyor. The test pieces are to be stamped 
by the Surveyor after the annealing. All test pieces are to 
be selected by the Surveyor and tested in his presence, and he 
is to satisfy himself that the conditions herein described are 
fulfilled. 

(c) Where the castings are to be used for purposes for 
which cast iron is ordinarily employed they need not be 
submitted to tensile and bend tests, but they are to be 
submitted to the drop and hammering tests specified in 
clauses 10 and 12. 

4. Number of Tests.—At least one tensile test and one 
cold bend test are to be taken from each casting. In castings 
of complex design, referred to in clause 11, at least two 
tensile and two cold bend tests are to be taken. Where a 
casting is made from more than one charge of steel, at least 
four tensile and four cold bend tests are to be taken from 
pieces cast as far apart as possible on the casting, some test 
pieces being taken from as near the top, and others from as 
near the bottom of the casting as practicable. 

5. Dimensions of Tensile Test Pieces—The tensile 
test pieces are to be turned so as to have a diameter of “564 
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inch with a gauge length of 2 inches, or a diameter of *798 
inch with a gauge length of 3 inches, or a diameter of *977 
inch with a gauge length of 34 inches. 

6. Tensile Tests.—The tensile breaking strength deter- 
mined from test pieces of Standard dimensions is to be 
between the limits of 26 and 35 tons per square inch with an 
elongation of not less than 20 per cent measured on the 
Standard test piece. 

7. Dimensions of Bend Test Pieces——The bend test 
pieces are to be machined to a rectangular section one inch 
wide by 3 inch thick, with the edges rounded to a radius 
of j,th of an inch. They are to be bent over the thinner 
section. The bending may be performed either by pressure 
or by blows. 

8. Bend Tests.—The bend test pieces are to withstand, 
without fracture, being bent cold through an angle of 120 
degrees, the internal radius of the bend being not greater 
than one inch. 

9. Additional Tests before Rejection—Where either 
the tensile or bend test or both fail, and the Surveyor considers 
the fractured test piece or test pieces, or the results 
obtained therefrom, do not fairly represent the quality of the 
casting, duplicates of the test or tests which failed are to 
be made if requested by the Maker. In such cases the 
quality of the casting is to be judged by the result of 
the duplicate test or tests and not by the original test or 
tests which failed. 

10. Percussive Tests.—Stern frames cast in one 
piece are to be let fall on hard ground (excavations being 
made to take bosses and other projections) after being raised 
through an angle of 45 degrees. Stern frames cast in more 
than one piece, rudders, steering quadrants, crossheads, 
tillers and machinery castings, are to be dropped on hard 
ground from a height of from 7 to 10 feet according to the 
design, shape, and weight of the casting. 

11. Castings of Complex Design.—Castings of complex 
design which would be liable to be deformed if submitted to 
the drop or percussive test, may have this test dispensed with 
provided two tensile and two cold bend tests are made upon 
pieces taken from positions as far apart as possible on each 
casting ; one tensile and one bend test being taken from as 
near the top and the others from as near the bottom of the 
casting as practicable. 

12. Hammering Tests.—After being subjected to tne 
percussive test, the casting in each case is to be subsequently 
slung up and well hammered with a sledge hammer not less 
in weight than 7 lbs., to satisfy the Surveyors that the cast- 
ing is sound and without flaw. This hammering test is also 
to be applied to castings of complex design which may not 
have been submitted to a percussive test. 

13. Drilling Tests.—In the case of large steel castings 
for shipbuilding purposes, the Surveyors are to supplement 
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the foregoing tests by drilling small holes at such parts 
of the castings where experience shows that cavities and 
contraction cracks are most likely to occur, and at positions 
which are to be agreed upon between the Surveyor and 
the Manufacturer, in order to determine the soundness or 
otherwise of the casting. These holes are afterwards to be 
tapped and properly filled up with screw plugs. 

14, Branding.—Every casting, after it has withstood 
satisfactorily the prescribed tests, is to be clearly and distinetly 
marked by the Society’s Surveyor indicating that the casting 
has complied with the Society’s requirements. 


QUALITY AND TESTING OF INGOT STEEL 
FORGINGS. 

Section10. 1. Process of Manufacture.—(a) Ingot 
steel for forgings is to be made by the Open Hearth process, 
Acid or Basic, or by such other process as may be approved 
by the Committee. 

(b) The forgings are to be sound ; they are to be made from 
sound ingots, and for all important forgings such as stern 
frames, rudder heads and main pieces of rudders upon 
which arms are shrunk, crank and other shafts connecting 
rods and piston rods, the forgings are to be gradually and 
uniformly forged. The sectional area of the body of 
the forging (as forged) is not to exceed one-fifth of the 
sectional area of the original ingot, and no part of 
the forging (as forged) is to have more than two-thirds 
of the sectional area of the original ingot. 

2. Heat Treatment. — All important ingot steel 
forgings are to be suitably heat treated in a properly con- 
structed furnace, which must permit of the whole forging 
being uniformly raised in temperature throughout its whole 
extent, to the necessary intensity. If the forging be sub- 
sequently heated for any further forging, it is again to be 
similarly heat treated, if required by the Surveyors. 

3. Testing and Inspection—(a) The tests and in- 
spections hereafter described are to be made, preferably at the 
place of manufacture prior to despatch, but in the event of any 
forging proving unsatisfactory in the course of preparation or 
erection, such forging is to be rejected notwithstanding 
any previous certificate of satisfactory testing. 

(b) The tensile strength and ductility are to be determined 
from Standard test pieces which are to be prepared from sample 
pieces cut lengthwise from the forging from a part of not 
less sectional dimensions than the body of the forging. Such 
Standard test pieces are to be machined from the sample 
pieces without forging down, and the sample pieces are not to 
be detached from the forging until the heat treatment of such 
forging has been completed. The test pieces are to be 
stamped by the Surveyor after the heat treatment. All test 
pieces are to be selected by the Surveyor and tested in his 
presence, and he is to satisfy himself that the conditions 
herein described are fulfilled. 
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4. Number of Tests.—At least one tensile and one cold 
bend test piece are to be taken from each forging. Where a 
number of articles are cut from one forging, one tensile and 
one cold bend test from this whole forging will be sufficient. 

5. Dimensions of Tensile Test Pieces.—The tensile 
test pieces are to be turned so as to have a diameter of 
564 inch with a gauge length of 2 inches, or a diameter of 
‘798 inch with a gauge length of 3 inches, or a diameter of 
‘977 inch with a gauge length of 34 inches. 

6. Tensile Tests.—(a) The tensile breaking strength 
determined from test pieces of Standard dimensions is to 
be between the limits of 28 and 40 tons per square inch, 
with a range not exceeding 4 tons per square inch in any 
one forging, and in no case is the sum of the tensile breaking 
strength and percentage of elongation, measured on the 
Standard test piece, to be less than 57. 

(6) Stern posts, propeller posts, rudders, and other ship 
forgings which are to be welded may be made of specially 
soft Open Hearth Ingot Steel instead of wrought iron, such 
steel to have a tensile breaking strength between the limits 
of 22 and 26 tons per square inch, with an elongation on the 
Standard test piece (Sec. 10, clause 5) of not less than 
35 per cent for 22 ton steel and 31 per cent for 26 ton 
steel; in no case is the sum of the tensile breaking strength 
and corresponding elongation to be less than 57. he 
remaining tests and requirements are to be as prescribed 
for ordinary ingot steel. 

7. Dimensions of Bend Test Pieces.—The bend test 
pieces are to be machined to a rectangular section one inch 
wide by ? inch thick, with the edges rounded to a radius of 
eth of aninch. They are to be bent over the thinner section. 
The bending may be performed either by pressure or by blows. 

8. Bend Tests.—The bend test pieces are to withstand 
without fracture being bent cold through an angle of 180 
degrees, the internal radius of the bend being not greater 
than } inch. 

9. Where it is proposed to use ingot steel forgings of 
material of tensile strength other than specified above, the 
proposed limits of tensile strength and elongation and the 
radius of curvature for bend tests should be submitted for 
consideration. 

10. Additional Tests before Rejection—Where either 
the tensile or bend test, or both, fail, and the Surveyor con- 
siders the fractured test piece or test pieces, or the results 
obtained therefrom, do not fairly represent the quality of the 
forging, duplicates of the test or tests which failed are to be 
made if requested by the Maker. In such cases the quality 
of the forging is to be judged by the result of the duplicate 
test or tests and not by the original test or tests which failed. 

11. General.—The requirements as to heat treatment 
and testing are intended to apply to rudder heads and main 
pieces of rudders upon which arms are shrunk, to shafts of 
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all descriptions, also to connecting rods and piston rods 
which require to be made in several heats. They are not 
intended to apply to small forgings which during their 
last stage of manufacture are uniformly heated throughout. 

12. Special Quality Steel for Forgings.—Where 
steel material is proposed having other tensile strength than 
that specified in this Section, the particulars of the mechanical 
properties of the material should besubmitted for consideration. 

13. Forged Drums and Rotors.—In the case of forged 
drums and rotors which rotate at high speed, longitudinal, 
tangential and radial tensile, bend and impact tests should 
be made, and the proposed limits should be submitted for 
consideration. 

14. Branding—Every forging after it has withstood 
satisfactorily the prescribed tests, is to be clearly and distinctly 
marked by the Society’s Surveyor indicating that the forging 
has complied with the Society’s requirements. 


197 


QUALITY AND TESTING OF ANCHORS FOR STEAM 
VESSELS, SAILING VESSELS AND TUGS. 


Section 11. 1. Process of Manufacture. — 
(a) Anchors are to be made of forged wrought iron, or 
forged open hearth ingot steel, or cast steel; the use of 
Bessemer steel is prohibited. 

(6) Each important part of a forged anchor is to be 
plainly marked by the Makers with the words “ Forged 
Wrought Iron,” or “ Forged Open Hearth Ingot Steel,” as 
the case may be. 

(c) Steel Anchor Shackles are to be forged and 
unwelded. 

2. Tests of Anchors.—All anchors, including Stream 
and Kedge anchors weighing more than 168 lbs. inclusive 
of stock, are to be tested in accordance with the require- 
ments of the following Table and the Certificates of ‘lest 
produced. 


WEIGHTS AND CORRESPONDING PROOF STRAINS OF ANCHORS. 


Weight.| Test. | Weight.| ‘Test. {| Weight.) Test Weight. | Test. | Weight Test. | Weight.| Test 

Cwts. Tons Cwts. Tons. Cwts. Tons. Cwts. Tons. Cwis Tons. Cwts. Tons 
1} 313 7t | 98 | 145 | 6x5 | 30 2812 | 482 | 414 944 | 65335 
ee 843 ak 918 | 15 1632 | 30} | 29 49h | 4235 | 95 65545 
18 dts We 918 | 15} | 163¢ | 31 rae ea 43 98 6632 
2 £0. 8 102; | 16} | 1744 | 32 302, | 525 | 4838 | 100 67225 
2} 438 81 | 10x | 16% | 18 324 | 3038 | 544 | 45x45 | 1015 | 6735 
21 5 Su) oe ee 1835, | 7838 3032 | 56} | 46,3, | 1044 | 6833 
28 5x65 s3 | 103% | 17% | 183% | 334 | 314 | 58 47.5; | 1055 | 695% 
3 54o 9 11% | 18% | 1933 | 34 3112 | 60 48.7, | 109 7032 
3} 544 9: | 118 | 19 1937 | 355 | 3238 | 615 | 49% | 1095 | 7035 
34 538 91 | 1143 | 20% | 213% | 36 332, | 63% | 50g5 | 1133 | 72a% 
33 Bam 93 | 1135 | 21 2132 | 364 | 38% | 65 51 118 74. 
4 Cay 10 12 214 | 2146 | 87} | 3335 | 68 5242 | 122% | 7535 

At 612 10} | 125% | 22 22%, | 38 3420 | 68h | 524§ | 127 7638 
44 643 10} | 12.8 | 224 | 2218 | 382 | 3438 | 72 5445 | 182 7838 
43 72, | 103 | 1238 | 23} | 23,8 | 39 35325 2 | 55 187. | 8035 
5 I x5 11__| 123% | 235 | 2836 | 40 3515 | 76 5618 | 142 8142 
5} 14 11} | 189 | 244 | 2458, | 40% | 868%, | 77 57xoy | 1474 | 835% 
5, | 746 114 | 1855 | 25 2415 | 42 872, | 80 5820 | 158 85 
53 | 8 “a13_| 1342 | 25h | 253, | 423 | 8739 | 81t | 595 159 | 863° 
6 885 12 184% | 264 | 26 441 | 3838 | 83) | 602% 
6} 848 124 | 145% | 273 | 263§ | 45 39.8, | 854 | 61s%5 
63 16 13 1445 | 28 272, | 46 3917 | 87 6147 
2 


The weight given in the above Table is either for stockless anchors or for the ordinary type excluding stock. 
For intermediate weights of anchors the tests may be obtained by interpolation. 
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CAST STEEL ANCHORS. 


Section 12. 1. General.—aAll cast steel anchors in 
addition to undergoing the statutory tests are to he subjected 
to the percussive, hammering and bending tests given 
below. 


These tests are to be carefully and completely made in 
the presence and to the satisfaction of the Society’s 
Surveyors. 


2. Percussive Test.—(a) The anchor, or where 
anchors are made in more than one piece, each piece is 
to be raised a given height and then dropped on a steel 


or iron slab. 


For weights of 15 cwts. and below, the height is to be 
15 feet, and for weights above 15 ewts. the height is to be 
12 feet. 


The lowest part of the anchor or piece when suspended 
is to be at least the given height above the iron slab upon 
which it is to be dropped. 


(6) An anchor of the Admiralty pattern is first to be 
raised vertically to the given height with its shank and 
arms in a horizontal position, and then let fall from that 
height. 


It is then to be raised a second time to the 
given height and suspended with the crown downwards. 
Two steel or iron blocks are to be placed underneath it, 
and the anchor is to be let fall from this position so that 
one of the blocks receives it on the middle of one arm, 
and the other block receives it on the middle of the 
other arm. 


(c) The slab for the horizontal test is to be of steel or 
iron, well laid on a solid concrete foundation to the satisfac- 
tion of the Surveyor. 


(@) If the slab on which the anchor falls is broken by 
the impact the test is to be repeated until a slab is made 
that does not break. 


(e) The blocks for the vertical test are to be solid and 
of sufficient height to prevent the crown of the anchor from 
touching the slab, and are to be to the satisfaction of the 
Surveyor. 


3. Hammering Test.—Provided the percussive test 
has been satisfactory, the anchor or piece is to be slung 
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and thoroughly hammered over its parts with a sledge 
hammer weighing not less than 7 Ibs., and is required to 
give under this treatment such a clear ring in all its parts as 
shall satisfy the Surveyor that the casting is sound and that 
no flaws have developed by the application of the preceding 
percussive tests. 


4. Bending Test.—(a) Cast steel may be passed as 
sufficiently ductile for anchors when a piece of each casting, 
8 inches in length, is cut from the casting, turned to one inch 
in diameter, and is then bent cold by hammering through 
an angle of 90 degrees over a radius of 14 inches, without 
showing signs of flaw or fracture. 


(2) A piece is to be cast on each cast steel anchor 
or on each portion of such anchor when it is made of more 
than one casting, and each piece is to be of sufficient size to 
enable one test piece of the size stated above to be cut out 
of it, or it may be (at the discretion of the Manufacturer) 
of sufficient size to enable four test pieces to be cut 
out of it. 


Where it is only of sufficient size to enable one test 
piece to be cut out of it, that piece is to be subjected 
to the bending test named in paragraph (a) above, and 
should it fail to withstand the test the casting is to be 
rejected, 


Where the piece is large enough to enable four test 
pieces to be cut out of it, one of these is to be turned in 
a lathe to one inch in diameter for a length of 8 inches, 
and bent cold through an angle of 90° over a radius 
of 14 inches, and should the piece withstand this test 
without flaw or fracture it shall be deemed to have withstood 
a satisfactory test for ductility. 


Should the one test piece not pass this test, all or any 
of the other three test pieces may be tested in a similar 
manner, and should any one of the four test pieces pass 
this test, the anchor, or part of the anchor, as the case may 
be, shall be deemed so far satisfactory. 


5. Annealing.—Each anchor is to be properly and 
sufficiently annealed, and when so annealed stamped 
“Annealed Steel.” Annealing is not to be regarded 
as proper, or efficient, unless the process extends from 
three days for small anchors up to six days for large 
ones. 
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TESTS FOR CHAIN CABLES AND STREAM CHAINS. 


Section 18. 1. Tests for Chain Cables and Stream 
Chains.—(a) All stud link chain cables and stream 
chains are to be tested in accordance with the require- 
ments of the following Table and the certificates of test 
produced, 


Stup Link CHAIN CABLES. 


Proved i Proved Minimum 
to ini to 
Statu- perlength}{mum| Statu- 
tory Size.| tory 
Test. * Test. 15 fms. 


Tons. " . | Ins.| Tons. : Cwts. 


72 
76y5 
81} 
862 


Dl 


ou 


for} 
olen | mice | asa 


“1 


oO 


Je} 
Haleo | color 


(b) Unstudded close-link chains will be accepted as 
cables if tested in accordance with the requirements of the 
following Table and the certificates of test produced. 


SHort Link CHAIN CABLES. 


Minimum 
Break- | Weight 
ing 
Test. 
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TESTS FOR STEEL WIRE TOWLINES, HAWSERS 
AND WARPS, AND STANDING RIGGING. 


Section 14. 1. General.—Each Manufacturer is 
required to provide on his premises machines suitable for 
making the prescribed tests satisfactorily, and the works are 
to be at all times open to the inspection of the Society’s 
Surveyors, who are empowered to retest any rope for which 
a certificate has been issued by the Manufacturer. 


2. Certificates.—Printed forms of certificates, approved 
by the Committee, are to be signed by the Manufacturers, 
and will be supplied to them upon application to the 
Secretary. 


3. Quality of Ropes.—The Rules set forth hereunder 
apply to four qualities of galvanised steel wire ropes, one of 
which is suitable for steel wire standing rigging, and is com- 
posed of six strands of seven wires each. No fibre is to be 
used in the strands, a fibre core only being fitted. 


The other three qualities of rope are for towlines, 
hawsers and warps, and are designated respectively :—flexible 
steel wire rope, which is composed of 6 strands of 12 wires 
each ; special flexible, in which 6 strands of 24 wires each are 
used ; and special flexible which has 6 strands of 30 wires 
each, a fibre core being fitted in each strand. 


4. Tests.—A portion of each steel wire rope is required 
to stand the tensile test prescribed in the Table, and may be 
pulled as a finished rope, or a short length of each of the 
wires composing the finished steel rope may be tested separ- 
ately, in which case the minimum breaking load of the rope 
shall be considered to be the sum of the aggregate breaking 
loads of the individual wires, less a percentage for laying up, 
as follows :— 


OPS baste FR 5 per cent. 
| Dees Ores sa tres Choa ss 
GX, 2a whee Lob> ode 10 *. 
Be ei eden ieee can 12h 


Each wire will be required to be capable of being 
twisted round itself not less than nine times, and of being 
untwisted eight times and straightened without breaking or 
splitting. 


71, Fencuurcy Street, 
Lonpon, E.C.3. 
21st June, 1934. 
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Gizeas Rerare phe rey | Galvanised Special 

i - i Meet F 

lacanes Wire hel Wire Ropes. me biiniaet iy 2 if 

of Ropes. (a) (b) WO) (a) 

6x7 6x12 6X24 6x30 

Inches. | Tons. Tons. Tons. Tons. 
1 18 2°0 2°6 2°6 
1} 2°9 31 4°4 3°6 
14 4°2 4°8 61 ond 
1¢ 58 64 8°7 75 
2 76 8'3 112 10°0 
2 9°5 10°8 14°7 12°8 
of 11°8 13°2 Erie 15°2 

3 }4°3 15°2 211 19°6 

3 7 18°6 25°7 23°5 
3 20°1 217 29°7 25°6 
8 23°4 25°7 35°2 30°1 
34 26°9 29°3 39°9 34°9 
4 30°3 33°2 44°9 401 
4} 84°3 36°4 51°5 45°6 
4h 38°5 43°3 58°6 514 
44 43°0 47°0 64°6 57°6 
5 52°8 70°9 64:2 
5} 705 71°2 
55 84-4 76°6 
54 9LS 82°3 
6 99:1 92°1 
6+ 104°5 98°3 
65 112°3 104°7 
64 120°3 111°2 
i 130°7 | 120°0 
74 131°8 
8 148°8 
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QUALITY AND TESTING OF STEEL FOR STEAM, 
FEED, AIR AND OIL PRESSURE PIPES, 
AND SMOKE TUBES. 

Section 15. 1. Material.—The steel is to be made 
by the open hearth process. 

2. Tests for Steam Pipes, Feed Pipes and Com- 
pressed Air Pipes.—(a) Lap Welded and Riveted.—The 
tensile strength of the steel is not to exceed 28 tons per 
square inch, with a minimum elongation of 25 per cent on 
a Standard test piece having a guage length of 8 inches. 

(0) Solid Drawn.—'The tensile strength of the steel is 
not to exceed 28 tons per square inch, with minimum 
elongation of 20 per cent on a Standard test piece having a 
gauge length of 8 inches. 

3. Tests for Oil Pressure Pipes.—Solid Drawn.— 
The tensile strength of the steel is not to exceed 28 tons 
per square inch, with a minimum elongation of 20 per cent 
on a Standard test piece having a gauge length of 8 inches. 

4. Tests for Smoke Tubes.—Lapwelded and Seam- 
less.—The tensile strength of the material is not to exceed 28 
tons per square inch, with a minimum elongation of 20 per cent 
on a Standard test piece having a gauge length of 8 inches. 

By order of the Committee, 
ANDREW SCOTT, 
Secretary. 


EXTRACTS 


FROM 


THE RULES 


OF THE LATE 


UNDERWRITERS REGISTRY FOR IRON VESSELS (FOR 1884-85) 


(NOW UNITED 


WITH LLOYDS REGISTER OF SHIPPING), 


SHOWING THE CONDITIONS OF CLASSIFICATION. 


REVISION OF CERTIFICATE OR SUSPENSION 
OF CLASS, 


The certificate of class will remain good so long as the 
vessel, under periodical survey, is found worthy of it. In 
case of defects reported by the Surveyors not being made good, 
the class of the vessel will be revised or suspended by the 
Committee. 


REFERENCE IN CASE OF COMPLAINT. 


Any dispute shall be referred to three Shipbuilders or 
Engineers, one to be chosen by the Shipowner, one to be 
chosen by this Committee, and a third to act as umpire, to 
be chosen by the other two. 


SURVEY FEES. 


For surveying vessels periodically to 
ascertain condition, first visit el 1 ond 
For each succeeding visit, when more 


than one visit is necessary 010 6 


For special surveys special charges will be made, subject 
to the control of the Committee. 


PERIODICAL SURVEYS. 


A thorough survey will be required once in every four 
years for vessels with an Al* or an A1* certificate; and 
once in every three years for vessels with an Al, Al, A 
or an A certificate. When vessels are abroad at the time 


they become due for survey, they must be examined on their 
return to the United Kingdom, The Surveyors are at all 
times to have free access to examine vessels holding a class 
in this Registry. 


Vessels due for Periodical Survey which leave the United 
Kingdom without being duly surveyed and passed by the 
Surveyors to this Registry will have their class suspended 
until such survey has been properly made. Notice of 
Suspension of Class will be given in the first Supplement 
issued after the sailing of the vessel. 


Vessels remaining abroad for two years after they become 
due for Periodical Survey will have their Class suspended 
until they have been re-surveyed. 


First Survey. 


The vessel to be placed in dry dock. (The bottom may 
be cleaned, but should not be recoated before survey.) While 
in dry dock the rudder, rudder pins and gudgeons, and the 
whole of the bottom outside, are to be thoroughly examined, 
and in steamers the connections of the sea-cocks and openings 
in the bottom are to be examined, to see that they are in an 
efficient condition. 


The holds, and, in steamers, the bunkers also, are to be 
cleared, the loose ceiling in the flat of bottom is to be lifted, 
and the Surveyor is to satisfy himself that the bottom inside 
is in good order, and that the cement is in good condition 
and satisfactorily adhering to the iron. 
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He is also to examine the decks, beam ends, and the 
sides of holds and ’tween decks, all fore and aft. In steamers 
the bilges and limbers under engines and boilers are to be 
cleaned out, so as to allow these parts to be examined by the 
Surveyor. In water-ballast steamers the tanks are to be 
examined externally and, if the Surveyor deems it necessary, 
they are to be tested under the pressure due to the ballast- 
trim water-line, and sufficient ceiling removed to enable the 
Surveyor to satisfy himself of their tightness. In all cases 
the tanks are to be emptied, and examined inside. In all 
vessels any repairs that may be needed are to be done, and 
the vessel cleaned and painted as may be necessary. 


Second Survey. 


The vessel to be submitted to the same survey as before 
described for “ First Survey,” with the following addi- 
tions :— 


A strake of ceiling must be lifted in the bilges 
to allow an examination of the condition of the iron 
surfaces there and of the cement. 


The windlass must be unhung when the main 
piece is of wood; and the chain cables must be 
ranged out for examination. In steamers the water 
ballast tanks must be tested under the pressure due 
to ballast-trim water-line. 


Third Survey. 


The vessel to be submitted to the same survey as before 
described for “First Survey,” with the following addi- 
tions :-— 


The whole of the close ceiling must be removed, 
and all the cement exposed and examined. The 
vessel must be cleaned and scaled, and, if the 
Surveyor deems it necessary, the plating and other 
parts must be drilled as he may direct, to ascertain 
the thickness. In steamers the water ballast tanks 
must be tested under the pressure due to ballast-trim 
water-line. 


Fourth Survey. 


The vessel to be submitted to the same survey as before 
described for “ First Survey,” with the following addi- 
tions :— 

The windlass, if the main piece is of wood, must 
be unhung, and the chain cables ranged out for 
examination. In steamers the water ballast tanks 


must be tested under the pressure due to the ballast 
trim water-line. 


Fifth Survey. 


The vessel must be submitted to the same survey as 
before described for “ Second Survey.” 


Sixth Survey or Special Survey. 


The vessel must be submitted to the same survey as 
before described for “Third Survey,” with the following 
additions :— 


The actual condition and thickness of all the 
scantlings must be ascertained, the shell plating being 
drilled on at least. three vertical lines in each strake, 
viz., forward, amidships, and aft, and elsewhere, at 
the discretion of the Surveyor, as he may direct. 


A report of the vessel’s condition and scantlings 
is to be submitted to the Committee, and such part 
or parts as they may direct are to be renewed, or 
otherwise strengthened. 


After a vessel has passed her sixth survey, and been 
approved by the Committee she must be submitted to the 
same series of surveys, commencing with the ‘ First Survey,” 
and at the same periodical intervals as before. 


In steamers, whenever the engines or boilers are 
removed, a survey is to be held on the vessel’s bottom in 
way thereof, and such repairs as ate necessary must be 
effected before the engines or boilers are replaced. 


The preceding rules for periodical surveys are not to 
limit the Surveyor’s discretion, if, in his judgment, it is 
necessary to make a more complete examination at any 
time ; and, before completing the report, the Surveyor must, 
at every periodical survey, satisfy himself that the vessel and 
her equipment are in a good and efficient condition. 


The “Third Survey” must be complied with before the 
expiration of thirteen years from the date of launch for 
vessels with an A1*or A1* certificate, ten years for vessels 
with an Al or A1 certificate, and nine years for vessels with 
an A or A certificate; and the “Sixth Survey” before the 
expiration of twenty-six years from the date of launch for 
vessels with an A1* or A1* certificate, twenty years for 
vessels with an Al or A1 certificate, and eighteen years for 
vessels with an A or A certificate. 


EXTRACTS FROM THE ROLES of the late UNDERWRITERS’ REGISTRY FOR IRON VESSELS (for 1884-89) 


(NOW UNITED WITH LLOYD'S REGISTER OF SHIPPING). 


EQUIPMENT FOR STEAM VESSELS. 


Section 29.—The equipment of Anchors and Chain Cables and Hawsers to be in accordance with Taser 14 for Steam Vessels (see below). 


The tonnage regulating equipment is to be the gross register tonnage under upper deck, with the addition of three-tenths of the tonnage of 
erections above upper deck. 


TABLE No. 14.—ANCHORS, CHAINS, AND HAWSERS FOR STEAM VESSELS. 


Anchors, with either Iron or Wood Stocks. Stud-chain Cables. Hawsers and Warps. 
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Anchors and Chains to be tested to Admiralty proof. A reduction of 15 per cent. will be allowed in the weight of the Third and Fourth Bower. 
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STEEL MANUFACTURERS. 


‘The following firms having applied to have the steel produced by them tested by a Surveyor to this Society and their mode 
of procedure reported upon, their applications have been complied with and the Surveyors’ reports found satisfactory by the 
Committee. 


Firms in Great Brirarn AND IRELAND. 


Allen, Edgar, & Co., Lim., Imperial Steel Works, Tinsley, Sheffield. (Steed castings.) 
Appleby Iron Co., Lim., Scunthorpe, Lincs. (Steel plates and blooms.) 
Atlas (The) Steel Foundry and Engineering Co., Lim., Armadale, West Lothian. (Steel castings.) 
Babcock & Wilcox, Lim., Renfrew. (Small steel castings.) 
Baird, Archibald, & Son, Lim., Hamilton, near Glasgow. (Steel castings.) 
Baker Bessemer, J., Lim., Kilnhurst Steel Works, near Rotherham. (Jngots and forgings.) 
Baldwins, Lim., Elba Steel Works, Gowerton, Glamorganshire. (Sleel ingots, billets, and bars.) 
Barrow Hematite Steel Co., Lim., Barrow-in-Furness. 
Bauly (H.C.), Lim., Dagenham Dock Steel Foundry & Engineering Works, Dagenham Dock, Essex. (Small steel castings.) 
Beardmore, William, & Co., Lim., Parkhead, Glasgow; and Mossend, Lanarkshire. 
Beyer, Peacock & Co., Lim., Gorton Foundry, Manchester. (Steel castings.) 
Blackett, Hutton & Co., Cleveland Steel and Iron Works, Guisborough, Yorkshire. (Steel castings.) 
Bond’s Foundry Co., Tow Law, Co. Durham. (Small steel castings.) 
British Chilled Roll & Engineering Co., Lim., Empire Works, Haverton Hill, Middlesbrough. (Small steel castings.) 
British (Guest Keen Baldwins) Iron & Steel Co., Lim., 
Port Talbot Steel Works, Port Talbot, South Wales. 
Margam Steel Works, Port Talbot. (Steel ingots and billets.) 
British Mannesmann Tube Co., Lim., Landore, S. Wales. (Weldless rolled or drawn steel hollow pillars and davits.) 
Brown, Bayley’s Steel \\ orks, Lim., Sheffield. (Steel ingots, forgings, and bars.) 
Brown, Lenox & Co., Lim., Pontypridd. (Steel castings.) 
Brymbo (The) Steel & Ingot Iron Works, near Wrexham, Denbighshire. (For bars only.) 
Butterley Co., Lim., Codnor Park, near Alfreton, Derbyshire. (Rolling Mills for sections and bars) 
Cargo Fleet Iron Co., Lim., Cargo Fleet, near Middlesbro’-on-Tees. (Sections and bars.) 
Carntyne Steel Castings Co., Lim., Moorpark, Renfrew. (Steel castings.) 
Catton & Co., Lim., Yorkshire Steel Foundry, Hunslet, Leeds. (Sfee/ castings.) 
Clayton & Shuttleworth, Lim., Lincoln. (Steel castings.) 
Clyde Alloy Steel Co., Lim., Craignenk Works, Flemington, Motherwell. (Small steel castings.) 
Coghlan Steel & Iron Co., Lim., Hunslet Forge, Leeds. (Rolling Mills for bars; forgings.) 
Coltness Iron Co., Lim., Newmains, Lanarkshire. (S/eel castings.) 
Colvilles Lim., 
Dalzell Steel and Iron Works, Motherwell, Lanarkshire. 
Clydebridge Steel Works, Cambuslang, near Glasgow. 
Glengarnock Iron and Steel Works, Glengarnock, Ayrshire. (Sections and bars.) 
Calderbank Steel Works, Calderbank, Lanarkshire. 
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Consett Iron Co., Lim., Blackhill, Durham. 
Cook, Joseph, Sons & Co. (1930), Lim., Washington Steel & Iron Works, Washington Station 8.0., co. Durham. 
(Steel castings.) 
Crofts (Engineers), Lim,, Thornbury, Bradford. (Steel castings.) 
Darlington Forge Co., Lim., Darlington. (Steel castings and forgings.) 
Darlington Rolling Mills Co., Lim., Darlington. (Rolling Mills for small sections and bars.) 
Dorman, Long & Co., Lim. (Incorporating Bolckow, Vaughan & Co., Lim.), 
Britannia Steel Works, Middlesbrough, 
Cleveland Iron and Steel Works, South Bank-on-Tees. 
Redcar Iron and Steel Works, Redcar. 
Clarence Iron and Steel Works, Port Clarence, Co. Durham. 
Dudley’s (The Earl of) Round Oak Iron and Steel Works, Lim., Brierley Hill, Staffordshire. (Sections and bars.) 
English Steel Corporation, Lim., 
Vickers Works, Sheffield. (Steel ingots, blooms, bars, forgings and castings.) 
Openshaw Works, Manchester. (Steel ingols, forgings and castings.) 
Cammell Laird’s Grimesthorpe Works, Sheffield. (Steel ingots, forgings and castings.) 
Etna Iron and Steel Co., Lim., Motherwell, Lanarkshire. (Rolling Mills for sections and bars.) 
Firth, Thomas, & John Brown, Lim., 
Atlas Works, Sheffield. (Jngots, forgings, rolled bars and billets.) 
Norfolk Works, Sheffield. (Steel castings and rolled strips.) 
Scunthorpe Works, Scunthorpe, Lines. (fee! castings.) 
Fox (Samuel) & Co., Lim., Stocksbridge Works, near Sheffield. (Steel ingots.) 
Frodingham Iron & Steel Co., Lim., Scunthorpe, Lincs. (Sections and bars.) 
Glanmor Foundry Co., Lilanelly. (Sveel castings.) 
Glasgow Iron & Steel Co., Lim., Wishaw, Lanarkshire. 
Guest, Keen & Nettlefolds, Lim., 
Castle Works, T'ydu, near Newport, Mon. (Rivel and slay bars.) 
Hadfields, Lim., Hast Hecla Works, Sheffield. (S/eel castings.) 
Hamilton, A., & Sons, Lim., Victoria Foundry, East Moors, Cardiff. (Small steel castings.) 
Head, Wrightson & Oo., Lim., Thornaby-on-T'ees. (Sieel castings.) 
Hopkinson, J., & Co., Lim., Britannia Works, Huddersfield, Yorkshire. (Steel castings.) 
Hyde (Robert) & Son, Lim., North Stafford Steel Works, Stoke-on-Trent. (Small steel castings.) 
Industrial Steels, Lim., Stevenson Road, Sheffield. (Steel ingots, blooms, billets and bars.) 
Jackson, P. R., & Co., Lim., Salford, Manchester. (S/eel castings.) 
Jenkins’ (Philip) Sons, Lim., Excelsior Metal Works, Riverside, Neath, Glamorgan. (Cast steel anchor heads.) 
Jessop, W., & Sons, Lim., Brightside Works, Sheffield. 
Jopling, E., & Sons, Pallion, Sunderland. (Steel castings.) 
Kryn & Lahy (1928), Lim., Letchworth, Hertfordshire. (Steel castings.) 
Lake & Elliot, Lim., Proprietors of the Braintree Castings Co., Braintree, Essex. (Small steel castings.) 
Lanarkshire Steel Co., Lim., Motherwell, Lanarkshire. 
Lancashire Steel Corporation, Lim., Irlam, Manchester. (Bil/e/s, bars, sections, and steel castings.) 
Leyland Motors, Lim., Farington Steel Works, Leyland, Lancashire. (Steel castings.) 
Lilleshall Co., Lim., Priors Lee Hall, nr. Shifnal, Salop. (olling Mills for sections and bars.) 
Lloyd, F. H., & Co., Lim., James Bridge, near Wednesbury, Staffordshire. (Steel castings.) 
Lumb, James, & Sons, Lim., Elland, Yorkshire. (S/eel castings.) 
Monk Bridge Iron & Steel Co., Lim., Leeds. (Rolled bars and forgings.) 
Monks, Hall & Co., Lim., Warrington. (Rolling Mills for bars.) 
Motherwell Iron & Steel Co., Lim., Motherwell, Lanarkshire. (Angles, bars and sheets.) 
National Steel Foundry (1914), Lim. (The), Kirkland Works, Leven, Fifeshire. (Steel castings.) 
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North British (The) Steel Foundry, Lim., Balbardie Steel Works, Bathgate. (Small steel castings.) 
Osborn, 8., & Co., Clyde Steel & Iron Works, Sheffield. (Steel castings.) 
Palmers Hebburn Co., Lim., Jarrow-on-Tyne. 
Park Gate Iron & Steel Co., Lim., Rotherham, Yorkshire. 
Patent Shaft & Axletree Co., Lim., Wednesbury, Staffordshire. 
Pather Iron & Steel Co., Lim., Wishaw, Lanarkshire. (olling Mills.) 
Pearson & Knowles Coal & Iron Co., Lim. (The), Warrington. (Rolling Mills for sections and bars.) 
Raine & Co., Lim., Delta Iron & Steel Works, Derwenthaugh, Newcastle-on-Tyne. (Rolling Mills for sections and bars.) 
Redheugh Iron & Steel Co., Lim., Teams, Gateshead-on-Tyne. (Rolling Mills and Steel Foundry.) 
Renton & Fisher, Lim., Hopetoun Steel Works, Bathgate. (Steel castings.) 
Rowlands, F. W., & Co., Seacombe, Cheshire. (Small steel castings.) 
Scottish Iron & Steel Co., Lim., Coatbridge, Lanarkshire. 
Northburn Works. (Steel ingots and billets, sections and bars.) 
Waverley Works. (Sections and bars.) 
North British Works. (Sections and bars.) 
Victoria Works. (Sections and bars.) 
Woodside Works. (Sheets and strips.) 
Coats Works. (Sections and bars.) 
Rochsolloch Works. (Sections and bars.) 
Shaw, W., & Co., Middlesbro’-on-Tees. (Sfeel castings.) 
Shelton Iron, Steel & Coal Co., Lim., Stoke-on-Trent. 
Skinningrove Iron Co., Lim., Skinningrove Iron Works, Saltburn-by-the-Sea. (Sections and bars.) 
Smith & McLean, Lim., Mossend, and Gartcosh, Lanarkshire. (Rolling Mills.) 
South Durham Steel & Iron Co., Lim., West Hartlepool. 
Springfield Steel Co., Lim., 777, London Road, Glasgow. (Steel castings.) 
Steel Company of Scotland, Lim., Newton, Glasgow; and Blochairn, Glasgow. 
Steel, Peech & Tozer, Lim., Sheffield. (Steel ingots, blooms, forgings, rivet and stay bars.) 
Stewarts & Lloyds, Lim. (Clydesdale Steel and Iron Works), Mossend, Lanarkshire. 
“ + » Sun Foundry, Coatbridge, Lanarkshire. (Steel castings.) 
| » Alfred Hickman Branch, Bilston, Staffordshire. 
enact Steel Foundry Co., Lim., Stockton-on-Tees. (Steel castings.) 
Summerson, Thomas, & Sons, Ring Darlington. (Small steel castings.) 
Tennent (R. B.), Lim., Whifflet Foundry, Coatbridge, Lanarkshire. (Sfeel castings.) 
Thomas (Richard) & Co., Lim., Redbourn Works, Frodingham, Lincolnshire. (Steel ingots and billets.) 
Tyzack, Samuel, & Co., Lim., Monkwearmouth Iron & Steel Works, Sunderland. (Rolling mills for sections and bars.) 
United Strip and Bar Mills, Lim., The Ickles, Sheffield. (Rolling Mills for bars.) 
Vickers-Armstrongs, Lim., 
Barrow-in-Furness. (Steel castings and forgings.) 
Elswick Works, Elswick, Northumberland. (Steel castings.) 
Vickers-Petters, Lim., Ipswich Works, Ipswich. (Steel castings.) 
Whitehead Iron & Steel Co., Lim., Courtybella Works, Newport, Mon. (Rolling Mills for steel strips, bars and 
sections.) 
Wigan Coal & Iron Co., Lim., Wigan, Lancashire. (Sections and bars.) 
Wolsingham Steel Co., Lim., Wolsingham, co. Durham. (Steel castings and forgings.) 
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FIRMS IN COUNTRIES OTHER THAN GREAT BRITAIN AND IRELAND. 


ALPHABETICALLY ARRANGED. 


In the following list the name of each works is followed by the place of residence of the Surveyor giving attendance thereat. 


A.S.S.A. Acciaierie di Susa Societ’, Anonima, Torino, Italy ; 
Head Office in Turin. (Works at Susa.) (Steel castings.) 
(GENOA.) 

Acciaieria & Ferriere del Caleotto, Castello Sopra Lecco, 
Italy. (Steel bars and small sections.) (GENOA.) 


Acciaierie e Ferriere Lombarde Falck; Head Office, Milan. 
(Works at Milan, weldless rolled or drawn steel tubes and 
hollow pillars.) (“Unione” Works at Sesto S, Giovanni, 
steel ingots, sections and bars.) (‘Concordia” Works at 
Sesto 8. Giovanni, Rolling mills for steel plates.) (GENOA.) 

Acciaieria e Tubificio di Brescia, Societ’) Anonima, Brescia, 
Italy. (Steel ingots, sections and bars, steel castings, 
weldless drawn or water gas welded tubular material.) 
(GENOA.) 

Aciéries de Gennevilliers, Gennevilliers, near Paris. (Small 
steel castings.) (PARIS.) 


Aciéries de Haine St. Pierre et Lesquin, Société Anonyme, 
Haine St. Pierre, Belgium. (Steel castings.) (ANTWERP.) 

Aciéries de Haine St. Pierre & Lesquin, Lesquin-lez-Lille 
(Nord), France. (Steel castings.) (DUNKIRK.) 


Aciéries de Maromme (E. Breton), Maromme (Seine 
Inférieure), France. (Steel castings.) (ROUEN.) 


Aeiéries de Mons, Nimy, Belgium. (Small steel castings.) 
(ANTWERP. ) 

Aciéries de Paris et d’Outreau, (Société Anonyme), Usine 
dOutreau (Pas de Calais), France. (Steel castings.) 
(DUNKIRK.) 

Aciéries de Sambre et Meuse, Jeumont (Nord), France. 
(Steel castings.) (ANTWERP.) 

Aciéries eb Ateliers de Grosse Forge, Maurice Dembiermont 
& Cie., Hautmont (Nord), France. (Steel forgings.) 
(ANTWERP.) 

Aciéries Réunies de Burbach-Hich-Dudelange (Arbed). 
Works at Burbach ° (Saarbrucken-Burbach.) (Jngots, 
blooms, billets and sections.) Works at Hostenbach 
(Saarbrucken-Burbach.) (Rolling mills for plates.) 
Works at Dommeldange, Luxembourg. (Steel ingots, 
forgings and castings.) (MEvz.) 

Adirondacks Steel Foundries Corporation, Watervliet, N.Y., 
U.S.A. (Steel castings.) (New York.) 

Aktiebolaget Abjérn Anderson, Svedala, near Malmé, 
Sweden. (Steel castings.) (MALMO.) 

Aktiebolaget Bofors, Bofors, Sweden. (Melting Furnaces 
and Foundry at Bofors.) (GOTHENBURG.) 

Aktiebolaget Dalsbruk, Dalsbruk, Finland. (Steel ingots, 
forgings, castings, bars and angles.) (HELSINGFORS.) 

Aktiebolaget Lindholmen-Motala, Motala Verkstad, Sweden. 
(Melting Furnaces, Rolling Mills and Forge.) (GOTHEN- 
BURG.) 
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Alan Wood Steel Company, Conshohocken and Ivy Rock, Pa., 
U.S.A. (Blooms, billets and thin plates.) (PHILADELPHIA.) 


Algoma Steel Corporation, Lim., Sault St. Marie, Ontario, 
Canada. (Steel billets, bars and angles.) (TORONTO.) 


Allegheny Steel Co., Brackenridge, Pa., U.S.A. (Also steel 
castings.) (PITTSBURGH.) 

American Bridge Co., Pencoyd Iron Works, Pencoyd, 
Philadelphia, Pa., U.S.A. (Sections, angles and bars.) 
(PHILADELPHIA.) 


American Rolling Mill ©o., Middletown, O., U.S.A. 
(Steel castings and forgings.) (CLEVELAND, O.) 


American Steel & Wire Co. (Shoenberger Works), Fifteenth 
St., Pittsburgh, Pa., U.S.A. (Steel ingots, ete.) (PITTs- 
BURGH.) 

American Steel Foundries, Indiana Harbor, Ind., U.S.A. 
(Steel castings.) (CLEVELAND, O.) 


Andrews Steel Co., Newport, Kentucky, U.S.A. 
blooms, billets and slabs.) (CLEVELAND, O.) 


Agano Kokura Steel Co., Lim., Konomimachi, Kokura, 
Japan. (Jngots.) (NAGASAKI.) 


Asano Shipbuilding Co., Lim., Tsurumi, Japan. (Rolling 
Mills for plates.) (YOKOHAMA.) 

Atlas Steel Casting Co., Buffalo, N.Y., U.S.A. (Steel 
castings.) (CLEVELAND, 0.) 

Atlas- Werke Akt. Ges. Bremen. (Steel castings.) 
(BREMEN. ) 


August Thyssen-Hiitte Aktiengesellschaft, Duisburg- 
Hamborn, Werk Hiitte Ruhrort-Meiderich, Duisburg- 
Meiderich, Germany. (Bars and sections only.) (DUSSEL- 
DORF.) 

August Thyssen-Hiitte | Aktiengesellschaft, Duisburg- 
Hamborn, Werk Niederrheinische Hiitte, Duisburg, 
Germany. (DUsSELDORF.) 

August Thyssen-Hiitte Aktiengesellschaft, Duisburg- 
Hamborn, Werk Thyssen-Hiitte, Duisburg-Hamborn, 
Germany. (Bars and sections only.) (DUSSELDORF.) 


Australian Iron & Steel, Lim., Port Kembla, N.S.W. (Steel 
plates, bars and sections.) (SYDNEY, N.S.W.) 


Avesta Jernverks Aktiebolag, Avesta, Sweden.  (Sieel 
plates, sections, and high pressure air receivers.) (StooK- 
HOLM.) 

Banska a Hutni Spolecnost (Berg- & Huttenwerks-Gesell- 
schaft), Praha, Il. (Works at Trinec. Bars and sections.) 
(Works at Karlova Hut. Plates.) (VIENNA.) 


Baume & Marpent, Société Anonyme, Haine St. Pierre, 
Belgium. (Small steel castings.) (ANTWERP.) 


(Ingots, 
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Bayonne Steel Casting Co., Bayonne, NJ., U.S.A. 
(Steel castings.) (NEw YORK.) 

Bergische Stahl-Industrie Kommanditgesellschaft, Rems- 
cheid, Germany. (Steel ingots and castings.) (DUssEL- 
DORF.) 

Bethlehem Steel Co., 

Bethlehem, Pa., U.S.A. (Steel ingots, bars and sections.) 
(PHILADELPHIA. ) 

Buffalo, N.Y., U.S.A. (CLEVELAND, O.) 

Lebanon, Pa. U.S.A. (Rolling Mills for bars.) 
(PHILADELPHIA.) 

Sparrow’s Point, Md., U.S.A. (BaLTmfore.) 

Steelton, Pa., U.S.A. (Steel forgings.) (PHILADEL- 
PHIA.) 

Bjorneborgs Jernverks Aktiebolag, Vermlands Bjérneborg, 
Sweden. (Melting Furnaces and Forge.) (GOTHENBURG.) 

Blohm & Voss, Hamburg, Germany. (Steel castings.) 
(HAMBURG.) 

Bochumer Verein fiir Gussstahlfabrikation Atkiengesellschaft, 
Bochum, Werk Bochum, Germany. (Forgings, steel 
castings, rolled bars and weldless tubes.) (DUSSELDORF.) 

Bohler, Gebr., & Co., Akt. Ges., Vienna. (Works at Kapfen- 
berg, Styria, Austria.) (Steel castings.) (VIENNA.) 

Bonney-Floyd Co., Columbus, 0., U.S.A. (Steel castings.) 
(CLEVELAND, O.) 

Borsig, A., Maschinenbau A.G., Berlin-Tegel, Germany. 
(Steel ingots, forgings and castings.) (STETTIN.) 

Bourne Fuller Co., Cleveland, O0., U.S.A. (Round and 
square steel bars.) (CLEVELAND, O.) 

Bradford & Kendall, Lim., Alexandria, Sydney, N.S.W. 
(Steel castings.) (Sypney, N.S.W.) 

Brier Hill Steel Co. (The), Youngstown, O., U.S.A. 
(PITTSBURGH. ) 

Broken Hill Proprietary Co., Lim., Iron and Steel Works, 
Newcastle, N.S.W. (Steel plates, bars, sections and 
castings.) (NewcastuE, N.S.W.) 

Buhl Malleable Co., Detroit, Mich., U.S.A. (Steel castings.) 
(CLEVELAND, O.) 

Bultfabriks Aktiebolaget, Hallstahammar, Sweden. (Steel 
castings.) (STOOKHOLM.) 

Burmeister & Wain’s Maskin-og Skibsbyggeri, Aktieselskabet, 
Copenhagen. (Steel ingots, forgings and castings.) 
(CoPENHAGEN.) 

Cambria Steel Co., Johnstown, Pa., U.S.A. (PrrrsBuRGH.) 

Canada Foundries & Forgings, Lim., Welland, Ontario. 
(Steel forgings.) (ToRoNTO.) 

Canadian Steel Foundries, Lim., Longue Pointe, Montreal. 
(Steel castings.) (MONTREAL.) 

Canton Steel Foundry Co., Canton, 0., U.S.A. (Steel 
castings and ingots.) (CLEVELAND, O.) 

Carbon Steel Co., Pittsburgh, Pa., U.S.A. (PrrrspurRGH.) 

Carnegie Steel Co., Pittsburgh, Pa, U.S.A. (Prrts- 
BURGH.) 

Central Alloy Steel Corporation, Massillon, O., U.S.A. 
(CLEVELAND, O.) 

P 


Central Iron & Steel Co., Harrisburg, Pa., U.S.A. 
(Rolling Mills.) (PHILADELPHIA.) 

Ceskomoravska - Kolben- Danek, Lim., Prague - Vysocany. 
(Steel castings.) (PRAGUE.) 

Chrome Steel Works, Cartaret, New Jersey, U.S.A. (Steel 
castings.) (NEw YORK.) 

Cleveland Steel Casting Co., Cleveland, 0., U.S.A. (Steel 
castings.) (CLEVELAND, O.) 

Colorado (The) Fuel & Iron Co., Minnequa Works, Pueblo, 
Colo. (Bars and small sections.) (CLEVELAND, O.) 


Columbia Steel Casting Co., Portland, Or., U.S.A. (Steel 
castings.) (PORTLAND, OREGON.) 

Columbia Steel Company, Pittsburgh, Cal., U.S.A. (Séeel 
castings.) (SAN FRANCISCO.) 

Columbia Steel Company, Torrance, Cal., U.S.A. (Round 
bars, small sections, also steel castings.) (SAN FRANCISCO.) 


Commonwealth Government Naval Dockyard, Cockatoo, 
Sydney, N.S.W. (Steel castings.) (SypNey, N.S.W.) 


Compagnie de Fives Lille, Société Anonyme, Fives Lille 
(Nord), France. (Steel ingots, castings and forgings.) 
(DUNKIRK.) 

Compagnie des Forges de Chatillon, Commentry et Neuves- 
Maisons, Isbergues (Pas de Calais), France. (Steel blooms, 
bars and sections.) (DUNKIRK.) 


Compagnie des Forges et Aciéries de la Marine et d’Homé- 
court, Hautmont (Nord), France. (Rolling Mills for 
bars and sections.) (ANTWERP.) 

Compagnie des Forges et Aciéries de la Marine et d’Homé- 
court, Homécourt (Meurthe & Moselle), France. (METz.) 


Compagnie des Forges et Aciéries de la Marine et 


d@’Homécourt, Le Boucau (Forges de |’Adour), (Basses- 
Pyrénées), France. (Bars and sections.) (BORDEAUX.) 

Compagnie des Forges et Aciéries de la Marine et 
d’Homécourt, St. Chamond (Loire), France. (Sr. 
ETIENNE.) 

Compagnie des Mines, Fonderies & Forges d’Alais, Tamaris 
Works, Alais, France. (Bars and sections.) (Mar- 
SEILLES. ) 

Compagnie des Mines, Fonderies & Forges d’Alais, Marseilles, 
France. (Steel castings.) (MARSEILLES.) 

Compagnie Générale des Aciers, Société Anonyme, Thy-le- 
Chateau, Belgium. (Steel castings.) (ANTWERP.) 

Compafiia Anonima Basconia, Bilbao, Spain. (BrLBao.) 

Compafiia Fabrica de Trubia, Trubia Asturias, Spain. 
(Steel castings and forgings.) (BILBAO.) 

Compafiia Siderurgica del Mediterraneo, Sagunto, Spain. 
(Steel ingots, bars and sections.) (V ALENCIA.) 

Corrigan, McKinney & Co., Cleveland, 0., U.S.A. (Steel 
ingots, blooms and billets.) (CLEVELAND, O.) 

Crucible Steel Casting Co., Lansdowne, Pa. U.S.A. 
(Steel castings.) (PHILADELPHIA.) 

Crucible Steel Company of America, Park Works, Pittsburgh, 
Pa., U.S.A. (PITTSBURGH.) 

Cumming (J. W.) Manufacturing Co., Lim., New Glasgow, 
Nova Scotia. (Small steel castings.) (Hauirax, N.S.) 
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Detroit Steel Casting Co., Detroit, Mich., U.S.A. (Steel 
castings.) (CLEVELAND, O.) 

Deutsche Babcock & Wilcox Dampfkessel-Werke Actien- 
Gesellschaft, Oberhausen, Germany. (Steel castings.) 
(DissELDORF.) 

Deutsche Edelstahlwerke A.G., Krefeld. 
KrefelderStahlwerk, Krefeld. (Steel ingots and forgings.) 
Bergische Stahlindustrie, Remscheid. (Steel Sorgings.) 

(DUssELDORF.) 

Deutsche Hisenwerke Aktiengesellschaft, Miilheim-Ruhr, 
Werk Friedrich Wilhelms - Hiitte, Miilheim - Ruhr, 
Germany. (Steel castings.) (DUssELDORF.) 

Deutsche Industrie Werke Aktiengesellschaft, Berlin- 
Spandau, Germany. (Steel ingots, bars, sections and 
forgings.) (STETTIN.) 

Deutsche Réhrenwerke Aktiengesellschaft, Diisseldorf, Werk 
Dinslaken, Niederrhein, Germany. (Weldless tubes, hollow 
pillars and masts.) (DUS8ELDORF.) 

Deutsche Réhrenwerke Aktiengesellschaft, Diisseldorf, Werk 
Diisseldorf, Germany. (DUssELDORF.) 

Deutsche Réhrenwerke Aktiengesellschaft, Diisseldorf, Werk 
Miilheim-Ruhr, Germany. (DissELDoRF.) 

Deutsche Schiff und Maschinenbau Aktiengesellschaft, 
Werk Act. Ges. “Weser,” Bremen, Germany. (Small 
steel castings.) (BREMEN.) 

Deutsche Werke A. G., Kiel, Germany. 
(HaMBuRG.) 

Dominion Foundries & Steel Lim., Hamilton, Ontario. 
(Steel ingots, plates and castings.) (TORONTO.) 

Dominion Steel & Coal Corporation Lim., Sydney, 
Nova Scotia. (Steel ingots, billets, plates and sections.) 
.(Hanirax, N.S.) 

Donner Steel Co., Inc. (The), Buffalo, N.Y., U.S.A. 
(CLEVELAND, O.) 

Dortmund-Hoerder Hiittenverein Aktiengesellschaft, Dort- 
mund, Werk Dortmunder Union, Dortmund, Germany. 
(Also steel castings.) (DiSsELDORF.) 

Dortmund-Hoerder Hiittenverein Aktiengesellschaft, Dort- 
mund, Werk Hoerder Verein, Dortmund - Hoerde, 
Germany. (DUSSELDORF.) 

Drammens Jernstoberi A/S., Drammen, Norway. 
steel castings.) (OSLO.) 

Hastern Steel Castings Co., Newark, N.J., U.S.A. (Steel 
castings.) (New York.) 

Edelstahlwerk Rochling A.G., Volklingen a.d. Saar. (Steel 
ingots, billets, bars and forgings.) (Murz.) 

Electric Steel & Metals Co., Lim., Welland, Ontario. 
(Steel ingots and steel castings.) (CLEVELAND, O.) 

Electric Steel Foundry, Portland, Or., U.S.A. (Steel 
castings.) (PORTLAND, OREGON.) 

Erie Forge Co., Erie, Pa., U.S.A. (Steel ingots, forgings 
and castings.) (CLEVELAND, 0.) 

Etablissements J. J. Carnaud & Forges de Basse-Indre, 
Basse-Indre, Loire-Inférieure. (Also Steel castings.) 
(NANTES.) 

Fagersta Bruks Aktiebolag, Fagersta, Sweden. (Steel blooms 
and billets.) (StOCKHOLM.) 


(Steel castings.) 


(Small 
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Falk Corporation, Milwaukee, Wis., U.S.A. (Steel castings.) 
(CLEVELAND, 0.) 

Finkl (A.) & Sons Company, Chicago, IIL, U.S.A. (Sleel 
forgings.) (CLEVELAND, O.) 

Fonderia Milanese di Acciaio Vanzetti, Milan. (Steel 
castings.) (GENOA.) 

Fonderies & Aciéries de Provence, Marseilles. (Steel castings.) 
(MARSEILLES. ) 

Fonderies, Forges et Aciéries de St. Etienne, St. Etienne, 
France. (St. ETreNNE.) 

Forged Steel Wheel Co., Butler, Pa., U.S.A. (PiTTs- 
BURGH.) 

Forges de la Loire et du Midi (Messrs. Marrel Fréres), 
Rive de Gier, France. (St. ETrENNE.) 

Forges & Aciéries du Nord et de l'Est, Hautmont (Nord), 
France. (Steel plates, bars and sections.) (ANTWERP.) 
Forges et Ateliers de Constructions Electriques de Jeumont, 

Jeumont (Nord), France. (Steel castings.) (ANTWERP.) 

Forges et Laminoirs de Saint Victor, Société Anonyme, 
Monceau-sur-Sambre, Belgium. (Steel ingots.) (ANT- 
WERP.) 

Forsbacka Jernverks Aktiebolag, Forsbacka, Sweden. 
(Steel blooms, billets, tubes, and forged and rolled bars.) 
(STocKHOLM. ) 

Fratelli Bruzzo-Ferriera di Bolzaneto, Genova-Bolzaneto, 
Italy. (Steel plates up to 25 mm. thickness ; also sections 
and bars.) (GmNOA.) 

Fratelli Ferreri di Ferreri Nicola, Turin, Italy. (Small steel 
forgings.) (GBNOA.) 

Ganz & Co., Akt. Ges., Budapest. 
forgings.) (VIBNNA.) 

Ganz & Co., Akt. Ges., Ratibor, O/S. 
(VIENNA.) 

Geisweider Bisenwerke Act. Ges., Geisweid (Kreis Siegen), 
Germany. (Rolling Mills.) (DisseLDORF.) 

General Metals Corporation (Best Plant Division), Oakland, 
Cal., U.S.A. (Steel castings.) (San Francisco.) 

General Steel Castings Corporation, Eddystone, Pa., U.S.A. 
(Steel castings.) (PHILADELPHIA.) 

Gould-Coupler Co., Depew, N.¥., U.S.A. (Steel ingots.) 
(CLEVELAND, O.) 

Gruson (Otto) & Co., Eisen und Stahlwerk, Magdeburg- 
Buckau, Germany. (Steel castings.) (STBTTIN.) 

Gulf States Steel Co., Alabama City, Ala, U.S.A. 
(Mosine, ALA.) 

Gussstahlwerk Wittmann Aktiengesellschaft, Haspe, near 
Hagen, Westphalia, Germany. (Steel castings.) (DUSSEL- 
DORF.) 

Gussstahlwerk Wolgast Betriebs-Gesellschaft m.b.H., Wolgast, 
Germany. (Small steel castings.) (STETTIN.) 

Gutehoffnungshiitte Oberhausen Aktiengesellschaft, Abteilung 
Diisseldorf, Diisseldorf-Grafenberg, Germany. (Steel 
castings.) (DUSSELDORF.) 

Gutehoffnungshiitte Oberhausen Aktiengesellschaft, Ober- 

_hausen, Rheinland, Germany. (Also Steel castings.) 
(DissELDORF.) 


(Steel castings and 


(Steel castings.) 
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Hadfields (Australia), Lim., Sydney, N.S.W. (Steel castings 
and forgings.) (Sypnry, N.S.W.) 

Hahn (Albert), Réhrenwalzwerke, Bohumin, Ozecho-Slovakia. 
(Steel ingots, bars and sections.) (VIENNA.) 

Hahnsche Werke Act. Ges., Grossenbaum, near Duisburg, 
Germany. (Broad flats and ingots.) (DUSSELDORF.) 
Hamuro Foundry Co., Osaka, Japan. (Steel castings.) 

(Kopsz.) 
Han-Yeh-Ping Iron & Coal Co., Lim., Hanyang, China. 
(Hankow.) 


Hauts-Fourneanx, Fonderies, Forges & Laminoirs de 
Meurthe & Moselle (Mr. Fould-Dupont), Usines de 
Pompey, France. (Mertz.) 


Hoesch-Kéln Neuessen Aktiengesellschaft fiir Bergbau und 
Hiittenbetrieb, Dortmund, Germany. (Rolling Mills.) 
(DisseLporr.) 

Holtzer, Jacob, & Co., Aciéries d’Unieux, Unieux (Loire), 
France. (Steel castings.) (St. ETmENNE.) 

Hong Kong & Whampoa Dock Co., Lim., Kowloon Docks, 
Hong Kong. (Steel castings.) (Hone Kone.) 

Hubbard Steel Foundry Co., East Ohicago, Ind., U.S.A. 
(Steel castings.) (CunveLAND, O.) 

Huntington Steel Co., Huntington, Ind., U.S.A. (Steel 
castings.) (CLEVELAND, 0.) 

Huta Pokoj Sp. A., Katowice. 

Works “ Baildonhutte ” at Katowice-Dabrowa, G/S. 
Works “ Huta Pokoj” at Nowy Bytom, G/S. (VIENNA.) 

Hiittenwerke Siegerland Aktiengesellschaft Siegen, Werk 
Charlottenhiitte, Niederschelden (Sieg), Germany. (Steel 
plates and ingots.) (DissSELDORF.) 


Ignaz Storek, Briinn, Ozecho-Slovakia. 
(PRAGUE.) 
Illinois Steel Co., Chicago, Ill., U.S.A. (CLEvEnAnnD, 0.) 
“Tlya” Alti Forni e Acciaierie d’Italia; Head Office, Genoa. 
(GENOA.) 
Stabilimento di Genova-Sestri. 
plates.) 
Stabilimento di Genova-Bolzaneto. (Sections and bars.) 
Stabilimento di Genoya-Voltri. (Small sections, bars 
and rivets.) 
Stabilimento di Savona. (Sections, bars and plates.) 
Stabilimento di Lovere. (Sections, bars, castings and 
forgings.) 
Stabilimento di Bagnoli, Bagnoli. (Sections and bars.) 
(NAPLES.) 


Stabilimento di Torre Annunziata Centrale, Torre 
Annunziata Centrale. (Rolling Mills for sections and 
bars.) (NAPLES.) 
Stabilimento di Marghera. (Steel castings.) (TRIESTE.) 
Imperial Steel Works (The), Yawata, Japan. (NAGASAKI) 
Industrial Steel Castings Co., Toledo, O., U.S.A. (Steel 
castings.) (CLEVELAND, O.) 

Inland Steel Co. (Steel Works at Indiana Harbor, Ind., 
U.S.A., and Rolling Mills at Chicago Heights, Chicago, 
Ill., U.S.A.) (CLEVELAND, O.) 


9 
p< 


(Steel castings.) 


(Sections, bars and 


Interstate Iron and Steel Co., Chicago, Ill., U.S.A. (Steel 
Works at 118th Street, Chicago, and Rolling Mills at 
Kast Chicago, Ind.) (Steel angles and bars.) (CLEVE- 
LAND. O.) 


Japan Steel Works, Lim., Hiroshima Works, Hiroshima, 
Japan. (Steel ingots, forgings and castings.) (Kobx.) 
Japan Steel Works, Lim. (The), Muroran, Japan. (Steel 

ingots, forgings and castings.) (HAKODATE.) 


Joliette Steel, Lim., Joliette, Quebec. (Steel castings.) 
(MonTREAL.) 


Jones & Laughlin Steel Corporation, Pittsburgh, Pa., U.S.A. 
(PITTSBURGH. ) 


Kaneko Steel Foundry, Minato-ku, Osaka, Japan. (Steel 
castings.) (KOBE.) 


Katowicka Sp. A. dla Gornictwa i Hutnictwa, Katowice. 


Works “Huta Batorego” at Hajduki Wielkie, G/S. 
(Also steel castings and weldless rolled or drawn steel 
hollow pillars and davits.) 

Works “ Huta Falva” at Swientochlowice, G/S. (Bars 
and sections.) 

Works “Kyrolewska Huta” at Krolewska Huta, G/S. 
(Bars and sections.) 

Works “Huta Laura” at Siemianowice, G/S. (Seamless 
steel tubes.) (VIENNA.) 

Kawasaki Dockyard Co., Lim. (Fukiai Works), Kobe, 
Japan. (KOBE.) 

Kawasaki Sharyo Kabushiki Kaisha, Shiri-ike-mura, Hiogo, 
Japan. (Steel castings, forgings, bars and sections.) 
(Koss.) 

Kléckner-Werke A. G., Abteilung Georgs-Marien-Werke, 
Osnabriick, Germany. (Steel ingots, sections, forgings and 
castings.) (DUSSELDORF.) 

Klockner - Werke A. G., Abteilung Hasper Fisen - und 
Stahlwerk, Haspe, Westphalia, Germany. (Steel ingots, 
plates, bars and sections.) (DUSSELDORF.) 

Klickner-Werke A. G., Abteilung Mannstaedtwerke, Trois- 
dorf, near Cologne, Germany. (Rolling Mills for sections.) 
(DissELDORF.) 

Kobe Steel Works, Lim., Kobe, Japan. (Steel castings, 
forgings, and plain and angle bars of small section.) 
(Koss. ) 

Kohlswa Jernverks Aktiebolag. (Melting Furnaces, Foundry 
and Forge at Kohlswa, Sweden.) (SrockHoLM.) 

Koniglich Ungarische Staatliche Eisen-, Stahl- und 
Maschinenfabriken, Budapest. (Works at Didsgyor, 
Hungary.) (Steel castings and forgings.) (VIENNA.) 

Kranjska Industrjska Druzba, Jesenice-Fuzine, Yugoslavia. 
(TRIESTE. ) 

Krautheim (G.) Aktiengesellschaft, Chemnitz-Borna, Ger- 
many. (Steel castings.) (STETTIN.) 

Krupp, Fried., Act. Ges., Essen, Germany. (Also Steel 
castings.) (DUSSELDORF.) 

Krupp, Fried., Act. Ges., Grusonwerk, Magdeburg-Buckau, 
Germany. (Steel castings.) (STETTIN.) 
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Krupp, Fried., Act. Ges.—Friedrich Alfred Hiitte, Rhein- 
hausen—Friemersheim, Germany. (Bars and_ sections 
only.) (DissELDORF.) 


La Belle Iron Works, Steubenville, O., U.S.A. 
BURGH.) 


(Pirts- 


La Maquinista Terrestre y Maritima, S.A., Barcelona. 
(Steel castings.) (BARCELONA.) 


Lebanon Steel Foundry, Lebanon, Pa., U.S.A. (Small steel 
castings.) (PHILADELPHIA.) 


Limited Co., formerly the Skoda-Works, Pilsen. (Steel 
castings and forgings.) (PRAGUE.) 


Lindener Eisen & Stahlwerke Akt. Ges., Hannover-Linden, 
Germany. (Steel castings.) (BREMEN.) 


Luken’s Steel Company, Coatesville, Pa., U.S.A. (PHLa- 
DELPHIA.) 


Machine Fabriek Yzer-Staal & Metaal Gieterij (v/h Bakker 
& Oo.), Ridderkerk. (Steel castings.) (ROTTERDAM.) 


Malleable Iron Fittings Co., Branford, Conn, (‘Steel 
castings.) (New York.) 


Mannesmannréhrenwerke, Abteilung Grillo Funke, Gelsen- 
kirchen Schalke, Westphalia, Germany. (DisseLDoRF.) 


Mannesmannrohren-Werke, Abteilung Heinrich Bierwes- 
Hiitte, Duisburg-Hiickingen, Germany. (Steel Works and 
Rolling Mills.) (DUssELDORF.) 


Mannesmannréhrenwerke Aktiengesellschaft, Svinoy-Vit- 
kovice, Czecho-Slovakia. (Weldless steel tubes.) (VIENNA.) 


Mannesmannréhrenwerke, Diisseldorf and Remscheid, 
Germany. (Weldless rolled or drawn steel hollow pillars 
and davits.) (DtssELDORF.) 


Mannesmannréhrenwerke, Komotau, 
(Weldless steel tubes.) (PRAGUE.) 


Maschinenfabrik Augsburg-Niirnberg A.G., Augsburg, Ger- 
many. (Steel forgings.) (AUGSBURG.) 


Czecho - Slovakia. 


Maynard Electric Steel Castings Co., Milwaukee, Wisconsin, 
U.S.A. (Steel castings.) (CLEVELAND, O.) 


Mesta Machine Co., West Homestead, Pa., U.S.A. (Steel 
ingols, castings and forgings.) (PITTSBURGH.) 

Michigan Steel Casting Co., Detroit, Mich., U.S.A. (Small 
castings.) (CLEVELAND, O.) 


Midvale Company (The), Nicetown, Philadelphia, Pa., U.S.A. 
(Steel forgings.) (PHILADELFHIA.) 


Miki Cast Steel Works, Lim., Osaka, Japan. (Small steel 
castings.) (KosE.) 


Mitsu Bishi Dockyard & Engine Works, Nagasaki, Japan. 
(Steel castings.) (NAGASAKI.) 


Mitsu Bishi Seitetsu Kabushiki Kaisha, Kenjiho, Korea. 
(Kose.) 


Mitsubishi Zosen Kaisha, Nagasaki Steel Works, Urakami, 
Nagasaki, Japan. (Steel ingots, blooms and forgings.) 
(NAGASAKI.) 


Mitteldeutsche Stahlwerke Akt. Ges., Lauchhammerwerk 
Groditz, Gréditz, Germany. (Steel castings.) (STETTIN.) 
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Mitteldeutsche Stahlwerke Akt. Ges., Lauchhammerwerk 
Riesa, Riesa, Germany. (Rolling Mills for bars ; seamless 
steel tubes.) (STETTIN.) 

Mitteldeutsche Stahlwerke Aktiengesellschaft, Stahl-und 
Walzwerk Weber, Brandenburg (Havel), Germany. (Steel 
plates and ingots.) (STETTIN.) 

Modrzejowskie Zaklady Gorniczo-Hutnicze, S.A., Sosnowice. 
Works at Huta Katarzyna. (Steel Ingots.) 

Works at Huta Milowice. (Rolling Mills for blooms and 
round bars.) (VIENNA.) 

Monarch Steel Castings Co., Detroit, Mich., U.S.A. (Steel 
castings.) (CLEVELAND, O.) 

Muto Denki Seikosho (Muto Electric Steel Works), Osaka, 
Japan. (Steel castings.) (KoBE.) 

N.V. Machinefabriek G. Dikkers & Co., Hengelo, Holland. 
(Small steel castings.) (AMSTERDAM) 

National Enameling & Stamping Co., Granite City, IIl., 
U.S.A. (CLEVELAND, O.) 

National Erie Co., Erie, Pa., U.S.A. 
(CLEVELAND, 0.) 

National Malleable and Steel Castings Co., Sharon, Pa., 
U.S.A. (Steel ingots) (PirrspurcH); and Melrose 
Park, Chicago, Ill., U.S.A. (Steel ingots.) (CLEVELAND, O.) 

National Steel Foundries Co., Milwaukee, Wis., U.S.A. 
(Steel castings.) (CLEVELAND, O.) 

National Tube Co., Lorain, O., U.S.A. 
and plates.) (CLEVELAND, O.) 

Nederlandsche Staalfabrieken (v/h J. M. de Muinck 
Keizer), Utrecht, Holland. (Steel ingots, blooms, billets 
and castings.) (AMSTERDAM.) 

New Jersey Steel Co., Rahway, N.J., U.S.A. (Steel castings.) 
(New York.) 

Newport News Shipbuilding & Dry Dock Co., Newport 
News, Va., U.S.A. (Steel castings and forgings.) (NEW- 
port NEws.) 

Nippon Chuko Kabushiki Kaisha, Oshima-Cho, Tokyo, 
Japan. (YOKOHAMA.) 

Nippon Chuzo Kabushiki Kaisha, 2 chome, Suehiro-cho, 
Tsurumi-ku, Yokohama, Japan. (Steel castings.) (Yoxo- 
HAMA.) 

Nippon Kokan Kabushiki Kaisha, Kawasaki, Japan. (Steel 
tubes, bars and sections.) (YOKOHAMA.) 

Nippon Steel Foundry, Lim., Osaka, Japan. (Steel cast- 
ings.) (KOBR.) 

Nordische Stahlwerke, Bach & Co., Kommanditgesellschaft, 
Neumiinster, Germany. (Small steel castings.) (HAMBURG.) 

Northwestern Steel & Iron Corporation, Minneapolis, 
Minn., U.S.A. (Steel castings.) (CLEVELAND, O.) 

Nova Scotia Steel & Coal Co., Lim. (Rolling Mills at 
New Glasgow, N.S.) (Forgings, sections and bars.) 
(Hauirax, N.S.) 

Nydqvist & Holm Aktiebolag, Trollhattan, Sweden. (Steel 
castings.) (GOTHENBURG.) 

Oesterreichisch-Alpiue Montangesellschaft, Vienna. 

Works at Donawitz, Styria. (Plates and sections.) 
Works at Kindberg, Styria. (Small sections.) (VIENNA.) 


(Steel castings.) 


(Blooms, billets 
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Ohio Steel Foundry Co., Lima, 0., U.S.A. (CLEVELAND, 0.) 
Oliver Iron & Steel Co., Pittsburgh, Pa., U.S.A. (Rolling 
Mills for bars.) (P1TTSBURGH.) 


Olympic Steel Works, Seattle, Wash., U.S.A. (Steel cast- 
ings.) (SEATTLE, WASH.) 


Osaka Chain Works, Lim., Osaka, Japan. 
castings.) (KOoBE.) 


Osaka Seitetsu Kabushiki Kaisha, Osaka, Japan. 
steel angles and bars.) (KoBE.) 


(Small steel 
(Small 


Oshima Steel Works, Oshima, Tokio, Japan. (Steel castings 
and forgings.) (YOKOHAMA.) 


Otis Elevator Oo., Buffalo, N.Y., U.S.A. (Steel castings.) 
(CLEVELAND, O.) 

Otis Steel Co. (The), Cleveland, O., U.S.A. 
LAND, O.) 

Pacific Coast Steel Co., Seattle, Wash., U.S.A. (Sections 
and bars.) (SEATTLE.) 

Pacific Coast Steel Co., South San Francisco, Cal., U.S.A. 
(Steel ingots, small sections and bars.) (SAN FRANCISCO.) 

Pelton Steel Co., Milwaukee, Wis., U.S.A. 
(CLEVELAND, O.) 


Penn Steel Castings Corporation, Chester, Pa., U.S.A. 
(Steel castings.) (PHILADELPHIA.) 


Pennsylvania Forge Corporation, Tacony, Philadelphia, Pa., 
U.S.A. (Steel ingots and forgings.) (PHILADELPHIA.) 


Phoenix Iron Company (The), Phoenixville, Pa., U.S.A. 
(PHILADELPHIA.) 


Pittsburgh Crucible Steel Co., Midland, Pa., U.S.A. 
(PITTSBURGH. ) 


Pittsburgh Steel Foundry, Glassport, Pa, U.S.A. (Steel 
castings and ingots.) (PITTSBURGH.) 


Poldi Steel Works, Kladno, near Prague. (PRAGUE.) 


(CLEVE- 


(Steel castings.) 


Prazska zelezarska spolecnost, Kladno, near 
(PRAGUE.) 

Press & Walzwerk Akt. Ges., Reisholz, near Dusseldorf. 
Abteilung Oberbilker Stahlwerk, Diisseldorf-Oberbilk, 
Germany. (Steel ingots and forgings.) (DUSSELDORF.) 

Puget Sound Steel Works, Tacoma, Wash., U.S.A. (Steel 
castings.) (SEATTLE.) 

Railway Steel Spring Co., Chicago Heights, Ill, U.S.A. 
(Steel ingots.) (CLEVELAND, O.) 


Raufoss Ammunisjonsfabrikker, Raufoss, Norway. (Steel 
castings.) (OSLO.) 


Republic Iron & Steel Co., Youngstown, 0., U.S.A. 
(PITTSBURGH. ) 


Rheinische Metallwaaren und Maschinenfabrik, Diisseldorf, 
Germany. (Steel ingots and forgings ; and weldless steel 
tubes.) (DiUSSELDORF.) 


Prague. 


Rimamurany Salgo-Tarjaner Eisenwerke Act. Ges., Budapest. 
(Steel Works in Ozd, Hungary.) (VIENNA.) 


Riverside Steel Casting Co., Kearny, N.J., U.S.A. (Steel 
castings.) (New York.) 


Roxbury Steel Casting Co., Boston, Mass., U.S.A. (Steel 
castings.) (BOsToN.) 


Ruhrstahl Aktiengesellschaft, Annener Gussstahlwerk, Wit- 
ten-Annen, near Dortmund, Westphalia, Germany. (Steel 
castings.) (DtSSELDORF.) 


Ruhrstahl Aktiengesellschaft, Gelsenkirchener Gussstahl- 
werke, Gelsenkirchen, Germany. (Steel castings.) 
(DUssELDORF.) 


Ruhrstahl Aktiengesellschaft, Gussstahlwerk Witten, Wit- 
ten, Germany. (Steel sections, bars and forgings.) 
(DiissELDORF.) 

Ruhrstahl Aktiengesellschaft, Henrichshiitte, Hattingen- 
Ruhr,Germany. (Steel ingots, forgings, castings and plates.) 
(DissELDORF.) 

Ruhrstahl Aktiengesellschaft, Stahlwerk Krieger, Diisseldorf, 
Germany. (Steel castings.) (DUsSELDORF.) 

Ruwolt (Charles) Proprietary, Lim., Richmond, Mel- 
bourne. (Steel castings.) (MELBOURNE.) 

Siichsische Gussstahlwerke Déhlen Aktiengesellschaft, 
Freital, near Dresden, Germany. (Steel ingots and 
forgings.) (STETTIN.) 

Sandvikens Jernverks Aktiebolag, Sandviken, Sweden. (Steel 
ingots, forgings, and steel tubes.) (SrocKHOLM.) 


Schiffer & Budenberg G.m.b.H., Magdeburg-Buckau, 
Germany. (Small steel castings.) (STETTIN.) 


Schichau, F., Elbing, West Prussia, Germany. (ASteel 
ingots, forgings and castings.) (GDYNIA.) 

Schneider & Co., Creusot. (St. ErrENNzE.) 

Schoeller-Bleckmann Stahlwerke A.G., Vienna. (Works at 
Hoenigsberg, Styria (Steel bars.) Works at Ternitz, 
Nieder-Oesterreich. (Steel bars and castings.) (VIBNNA.) 

Scullin Steel Co., St. Louis, Mo., U.S.A. (Steel castings.) 
(CLEVELAND, 0.) 

Sharon Steel Hoop Co., Youngstown, 0., U.S.A. (Steel 
melting plant at Lowellville, O.; and Rolling mills at 
Youngstown, 0.) (PITTSBURGH.) 

Skoda Works (see Limited Co.). 

Smedjebackens Valsverks Aktiebolaget, Smedjebacken, 
Sweden. (Steel sections and castings.) (STOCKHOLM.) 

Sociedad Altos Hornos de Vizcaya, Bilbao. (BrILBAo.) 

Sociedad Anonima Aceros de Elorrieta, Bilbao, (Steel 
castings.) (BILBAO.) 

Sociedad Anonima Echevarria, Bilbao. (Small sections and 
bars.) (BrLBAO.) 

Sociedad Anonima Fabrica de Mieres, Ablafia, Asturias, 
Spain. (BriBao.) 

Sociedad Anonima Fabrica de San Francisco del Desierto, 
Bilbao. (BILBAO.) 

Sociedad Anonima Industrial Asturiana, Fabricas de 
Moreda y Gijon, Gijon. (Rivet bars.) (BLBAO.) 

Sociedad Anonima Industrias Mecanicas, Barcelona, Spain. 
(Steel castings.) (BARCELONA.) 


Sociedad Anonima Jose Maria Quijano, Forjas de Los 
Corrales de Buelna, Provincia de Santander, Spain. 
(Steel bars.) (B1LBao.) 
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Sociedad Anonima Talleres de Deusto, Deusto, Bilbao. 
(Steel castings.) (BrLBAO.) 

Sociedad Espafiola de Construccion Naval, Reinosa, near San- 
tander, Spain. (Steel ingots, forgings, castings, plates, 
and sections.) (BILBAO.) 

Sociedad Metalurgica Duro-Felguera, La Felguera, Asturias, 
Spain. (BmBao.) 

Societs Alti Forni e Acciaierie d’Italia, Porto Vecchio di 
Piombino, Italy. (Sections and bars.) (GBNOA.) 

Societa Anonima Acciaierie Blettriche di Sesto San Giovanni, 
Sesto San Giovanni, Milan, Italy. (Steel castings.) 
(GENOA.) : 

Societs Anonima Ansaldo, Acciaierie e Fonderie di Acciaio, 
Cornigliano Ligure, Italy. (Steel ingots, forgings, castings, 
plates, and sections.) (G®NOA.) 

Societ’ Anonima FIAT, 

Sezione Ferriere, Piemontesi, Turin. (Steel ingots, 
plates, sections, also seamless and welded tubes.) 

Sezione Industrie Metallurgiche Acciaierie, Turin. 
(Steel castings and forgings.) (GENOA.) 

Societ Anonima Nazionale “Cogne”—Miniere, Alti Forni, 
Impianti elettrici—Aosta, Italy. (Head Office, Turin.) 
(Steel ingots, plates, sections and bars.) (GENOA.) 

Societa Ilva Bagnoli, Bagnoli, Naples. (Sections and bars.) 
(NAPLES. ) 

Societa Italiana Ernesto Breda, Sesto 8S. Giovanni, Milan, 
Italy. (Steel ingots, sections, forgings, and steel castings.) 
(GENOA.) 

Societ’ Nazionale delle Officine di Savigliano. (Head Office, 
Turin; Works at Savigliano.) (Steel ingots, forgings and 
castings.) (GENOA.) 

Société Anonyme d’Angleur-Athus, Angleur, Grivegneée, 
Renory & Tilleur-lez-Liége, Belgium, (ANTWERP.) 

Société Anonyme de Commentry-Fourchambault et Decaze- 
ville, Imphy (Nievre). (Steel ingots, bars, sections, castings, 
and forgings.) (St. Er1ENN«.) 

Société Anonyme d’Escaut & Meuse, Anzin (Nord), France. 
(ANTWERP.) 

Société Anonyme de la Fabrique de Fer de Charleroi, 
Charleroi, Belgium. (Steel ingots and plates.) (ANTWERP.) 

Société Anonyme de la Fabrique de Fer de Maubeuge, 
Louvroil (Nord), France. (Steel ingots and plates.) 
(ANTWERP.) 

Société Anonyme des Aci¢ries de Familleureux, Familleureux, 
Belgium. (Steel castings.) (ANTWERP.) 

Société Anonyme des Aciéries de la Meuse, Cheratte-lez- 
Liége, Belgium. (Steel castings.) (ANTWERP.) 

Société Anonyme des Aciéries & Forges de Firminy, 
Firminy (Loire), France. (Steel castings.) (St. ET1ENNE.) 

Société Anonyme des Aciéries ci-devant Georges Fischer, 
Schaffhouse, Switzerland. (Steel castings.) (WINTER- 
THUR.) 

Société Anonyme des Aciéries Nantaises, Nantes. (Steel 
castings.) (NANTES.) 

Société Anonyme des Aciéries Valére Mabille, Mariemont, 
Belgium. (Small steel castings.) (ANTWERP.) 
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Société Anonyme des Forges de Vireux-Molhain, Vireux- 
Molhain, Ardennes, France. (Plates, bars, and sections.) 
(ANTWERP.) 


Société Anonyme des Forges et Aciéries de Dilling, Dillingen- 
Saar. (MrrTz.) 


Société Anonyme des Forges et Aciéries de Huta-Bankowa, 
Dabrowa-Gornicza, G.S., Poland. (Works at Dabrowa, 
GS.) (Steel plates, sections, and castings.) (VIENNA.) 


Société Anonyme des Forges et Laminoirs de Baume, Haine 
St. Pierre, Belgium. (Rolling Mills for bars and sections.) 
(ANTWERP.) 

Société Anonyme des Forges et Toleries Liégeoises, J upille- 
lez-Li¢ge. (ANTWERP.) 

Société Anonyme des Forges, Usines & Fonderies de Haine 
St. Pierre, Haine St. Pierre, Belgium. (Steel castings.) 
(ANTWERP.) 

Société Anonyme des Hauts-Fourneaux, Fonderies & 
Forges de Franche-Comté, Besangon (Doubs), France. 
(St. Errenne.) 


Société Anonyme des Hauts-Fourneaux, Forges & Aciéries de 
Denain et D’Anzin, Denain (Nord), France. (Steel plates, 
round bars, and steel castings.) (ANTWERP.) 


Société Anonyme des Laminoirs, Hauts-Fourneaux, Forges & 
Fonderies de la Providence, Hautmont (Nord), France. 
(ANTWERP.) 


Société Anonyme des Laminoirs & Boulonneries du Ruau, 
Monceau-sur-Sambre, Belgium. (Rolling Mills for rivet 
bars.) (ANTWERP.) 

Société Anonyme des Usines Gilson, La Croyére (Bois 
d’Haine), Belgium. (Rolling Mills for sections.) 
(ANTWERP.) 

Société Anonyme d’Ougrée-Marihaye, Ougrée, near Liége, 
Belgium. (ANTWERP.) 

Société Anonyme John Cockerill, Seraing, Belgium. 
(ANTWERP.) 


Société Anonyme La Brugeoise et Nicaise & Delcuve, 
St. Michel-lez-Bruges, Belgium. (Steel ingots, foryings, 
and castings.) (ANTWERP.) 


Société Anonyme Usines & Aciéries Leonard-Giot, Mar- 
chienne-au-Pont, Belgium. (Steel castings.) (ANTWERP.) 


Société d’Electro-Chimie, d’Electro-Metallurgie eb des 
Acicries Electriques d’Ugine, Ugine, Savoie, France. 
(Steel ingots, billets, castings and forgings.) (Sr. EiTIENNE.) 

Société des Aciéries de Longwy, Mont St. Martin (Meurthe & 
Moselle), France. (MxErz.) 


Société des Usines de Louis de Roll, Gerlafingen, Switzerland. 
(Steel ingots, round bars, and forgings.) (WINTERTHUR.) 


Société Francaise de Constructions Mécaniques (Anciens 
Etablissements Cail), Denain (Nord), France. (Steel 
ingots, blooms, bars, sheets, castings, and forgings.) 
(ANTWERP.) 

Société Francaise des Aciéries de Blanc-Misseron, Quiévre- 
chain (Nord), France. (Steel castings.) (ANTWERP.) 


Société Lorraine des Aciéries de Rombas, Rombas, (Steel 
ingots, blooms, billets, sections and bars.) (Merrz.) 
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Société Métallurgique de Senelle-Maubeuge, Senelle, near 
Longwy, Meurthe et Moselle, Metz. (Steel ingots, blooms, 
bars, and sections.) (MEvTz.) 

Société Normande de Métallurgie, Mondeville (Calvados), 
France, (HAVRE.) 

Southern California Iron and Steel Co., Los Angeles, Cal., 
U.S.A. (Round bars.) (SAN FRANcIsco.) 

Stabilimenti di Dalmine, Societ’ Anonima, Dalmine (Ber- 
gamo). (Weldless rolled or drawn steel tubes, hollow 
pillars, and davits.) (GENOA.) 

Stahl und Walzwerk Hennigsdorf Aktiengesellschaft, 
Hennigsdorf, near Berlin. (Steel castings and forgings.) 
(STETTIN.) 

Stahlwerk Gebr. Boehler, Akt. Ges., Diisseldorf-Oberkassel. 
(Ingots for steel forgings.) (DissELDorr.) 

Stahlwerk Mannheim Akt. Ges., Mannheim-Rheinau, 
Germany. (Steel castings and forgings.) (AUGSBURG.) 
Standard Steel Works Co., Burnham, Mifflin County, Pa., 
U.S.A. (Steel castings and forgings.) (PHILADELPHIA.) 
Statne Zeleziarne Oceliarne, Podbrezove, Czecho-Slovakia. 

(VIENNA.) 

Stavanger Electro-Staalverk A.S., Stavanger, Norway. 
(Steel castings.) (OSLO.) 

Steel & Tube Co. of America, Mark Plant, Indiana Harbor, 
Ind., U.S.A. (CLEVELAND, O.) 

Steel Company of Australia, Brunswick, Melbourne. (Steel 
castings.) (MELBOURNE.) 

Steel Company of Canada, Hamilton, Ontario. (Works at 
Hamilton and Belleville.) (Toronro.) (Works at 
Montreal.) (Montreau.) (Bars and angles.) 

Steirische Gussstahlwerke Act. Ges., Vienna. (Works at 
Juadenburg, Styria, Austria.) (Steel castings.) (VIENNA.) 

Sterling Steel Foundry Co., Braddock, Pa., U.S.A. (Sleel 
castings.) (PITTSBURGH.) 

Stora Kopparbergs Bergslags Aktiebolag, Falun, Sweden. 
(Sleel Works at Domnarfvet.) (Sections of all sizes and 
plates up to % in, thick.) (STOCKHOLM.) 

Strémmens Verksted, near Oslo. (Steel castings.) (OSLO.) 
Strémsniis Jernverks Akticbolag, Degerfors, Sweden. 
(Melting Furnaces and Rolling Mills.) (GOTHENBURG.) 
Strong Steel Foundry Co., Buffalo, N.Y., U.S.A. (Sleel 

castings.) (CLEVRLAND, O.) 

Sulzer Fréres, Société Anonyme, Winterthur, Switzerland. 
(Steel castings.) (WINTERTHUR.) 

Sumitomo Steel Tube and Copper Works, Lim., Amagasaki, 
Kobe, Japan. (Jngots, small bars, and_ sections ; also 
weldless steel lubes.) (KOBE.) 

Sumitomo Steel Works, Osaka, Japan. 
and forgings.) (Kosnr.) 

Surahammars Bruks Aktiebolag, Surahammar, Sweden. 
(Forge and Rolling Mills.) (StooKHOLM.) 

Tata Iron & Steel Co., Lim., Jamshedpur, India. (Steel 
plates, angles, and channels.) (CALCUTTA.) 

Taylor-Wharton Iron & Steel Co., High Bridge, N.J., 
U.S.A. (Steel castings.) (New York.) 


(Steel castings 


Tennessee Coal, Iron & Railroad Co., Birmingham, Ala., 
U.S.A. (Steel Works at Ensley, Ala., and Rolling Mills at 
Bessemer and Fairfield, Ala.) (New Orimans, La.) 


“Terni” Societa per V’Industria e I’Elettricitéa. (Works 
at Terni.) (Steel ingots, forgings, castings and plates.) 
(NAPLES. ) 

Thomas Davidson Manufacturing Co. (The), Lim., Turcot, 
Montreal, Canada. (Steel castings.) (MONTREAL.) 

Thompson’s Engineering & Pipe Co., Lim., Williamstown, 
Victoria. (Steel castings.) (MELBOURNE.) 

Tokai Kogyo Kaisha, Lim., Wakamatsu, Japan. 
Mills for plates and angles.) (NAGASAKI.) 

Tokyo Kozai Kabushiki Kaisha. Tokyo Works (Steel 
ingots, bars and sections) ; Hirota Works (Steel ingots). 
(YOKOHAMA.) 

Toledo Steel Casting Co., Toledo, 0., U.S.A. (Steel 
castings.) (CLEVELAND, O.) 

T'osi (Franco), Legnano, Italy. (Steel forgings and castings.) 
(GENOA.) 

Travaux Métalliques de Boom, Société Co-opérative, Boom, 
Belgium. (Steel castings.) (ANTWERP.) 

Tremont Nail Co. (The), West Wareham, Mass., U.S.A. 
(Steel ingots and forging billets.) (Boston.) 

Twin City Forge & Foundry Co., Stillwater, Minnesota, 
U.S.A. (Steel castings.) (CLEVELAND, O.) 

Uddeholms Aktiebolag, Uddeholm, Sweden. Nykroppa, 
Sweden. (Steel ingots, forgings and bars.) Storfors, 
Sweden. (Weldless steel tubes.) (GOTHENBURG.) 

Union de Consommateurs de Produits Metallurgiques et 
Industriels, Usines d’Hagondange, Moselle. (Steel 
blooms, billets, bars, and sections.) (MeErz.) 

Union des Aciéries, Société Anonyme, Marcinelle, Charleroi, 
Belgium. (Steel castings.) (ANTWERP.) 

Union Steel Casting Co., Pittsburgh, Pa., U.S.A. (Steel 
castings.) (PITTSBURGH.) 

Uraga Dock Co., Lim., Uraga, Japan. 
(YOKOHAMA.) 

Usinele de Fer si Domeni i Le Din, Resita, Societatea 
Anonima, Timisoara-Bucuresti. (BRAILA.) 

Usines & Aciéries Allard, Société Anonyme, Mont-sur- 
Marchienne, near Charleroi, Belgium. (Steel castings.) 
(ANTWERP.) 

Usines & Aciéries Allard, Société Anonyme, Turnhout, 
Belgium. (Small steel castings.) (ANTWERP.) — 

Usines Emile Henricot, Court St. Etienne, Belgium. (Steel 
castings.) (ANTWERP.) 

Usines Gustave Boél (Aciéries de la Louviére), La Louviére, 
Belgium. (Steel plates, seclions, rivet bars and steel 
castings.) (ANTWERP.) 

Usines Métallurgiques de la Basse Loire, Trignac, near 
St. Nazaire. (NANTES.) 

Usines Métallurgiques du Hainaut, Couillet, and La 
Louvitre, Belgium. (Steel Foundry and Rolling Mills.) 
(ANTWERP.) 

Van Tongelsche Stahlwerke G.m.b.H., Giistrow i. M., 
Germany. (Steel castings.) (HaMBURG.) 


(Rolling 


(Steel castings.) 
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Vancouver Engineering Works, Lim., Vancouver, B.C. 
(Steel castings.) (Vancouver, B.C.) 


Varde Staalvaerk, Varde, Denmark. (Steel ingots and 
castings.) (COPENHAGEN.) 


Vereinigte Oberschlesische Huttenwerke Aktiengesellschaft, 
Gleiwitz, O/S. Works “ Herminenhiitte” at Laband, O/S. 
(Rolling mills for small sections and bars.) Works “Julien- 
hiitte” at Bobrek, O/S. (Ingots, blooms and billets.) 
Works “Stadtwerke Gleiwitz” at Gleiwitz, O/S. (Steel 
ingots, blooms and forgings.) Works “ Stahlrohrenwerke” 
at Gleiwitz, O/S., Stadtwald. (Seamless steel tubes.) Works 
“Zawadzkiwerke” at Zawadzki, O/S. (Rolling mills for 
sections and bars.) 

Vickers-Commonwealth Steel Products, Lim., Waratah, 
Newcastle, N.S.W. (Steel castings and forgings.) (NEW- 
cASTLE, N.S.W.) 

Vitkovice Mines, Steel & Ironworks Corporation, Mor 
Ostrava, 10 (Witkowitzer Bergbau- & Hisenhiitten- 
Gewerkschaft, Mahr. Ostrau, 10). Works at Vitkovice. 
(VIENNA.) 

Walkers, Lim., Maryborough, Queensland. (Steel castings.) 
(BRISBANE. ) 
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Warman Steel Casting Co., Los Angeles, Cal., U.S.A. 
(Steel castings.) (SAN FRANCISCO.) 


Washington Iron Works, Seattle, Wash., U.S.A. (Steel 
castings.) (SEATTLE.) 


Weiss Manfred, Stahl-und Metallwerke Aktiengesellschaft, 
Budapest. (Works at Budapest—Czepel.) (Steel ingots 
and seamless steel tubes.) (VUENNA.) 


Wellman-Seaver-Morgan Co., Cleveland, 0., U.S.A. (Steel 
castings.) (CLEVELAND, O.) 

Wendel, les Petits Fils de Fois de, Usine “ Fenderie,” 
Hayange, Moselle. (Mrrz.) 

Western Crucible Steel Casting Co., Minneapolis, Minn., 
U.S.A. (Steel castings.) (CLEVELAND, 0.) 

Wheeling Mold & Foundry Co., Wheeling, W.Va., U.S.A. 
(Steel castings.) (P1TTSBURGH.) 


Worth Steel Co., Claymont, Del., U.S.A. (Steel plates.) 
(PHILADELPHIA. ) 


Youngstown (The) Sheet & Tube Co., Youngstown, 0O., 
U.S.A. (PITTsBURGH.) 
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FIRMS IN COUNTRIES OTHER THAN GREAT BRITAIN AND IRELAND. 


ARRANGED ACCORDING TO SuRVEYING DISTRICTS. 


AMSTERDAM. 


N.V. Machinefabriek G. Dikkers & Co., Hengelo, 
Holland. (Small steel castings.) 

Nederlandsche Staalfabrieken (v/h J. M. de Muinck 
Keizer), Utrecht, Holland. (Steel ingots, blooms, 
billets and castings.) 


ANTWERP. 


Aciéries de Haine St. Pierre et Lesquin, Socicté 
Anonyme, Haine St. Pierre, Belgium.  (Sfeel 
castings.) 

Aciéries de Mons, Nimy, Belgium. (Small steel 
castings.) 

Aciéries de Sambre et Meuse, Jeumont (Nord), France. 
(Steel castings.) 

Aciéries et Ateliers de Grosse Forge, Maurice Dembier- 
mont & Cie., Hautmont (Nord), France. (Steel 
forgings.) 

Baume & Marpent, Société Anonyme, Haine St. Pierre, 
Belgium. (Small steel castings.) 

Compagnie des Forges et Aciéries de la Marine et 
d’Homécourt, Hautmont (Nord), France. (Rolling 
Mills for bars and sections.) 

Compagnie Générale des Aciers, Société Anonyme, 
Thy-le-Chateau, Belgium. (Steel castings.) 

Forges & Aciéries du Nord et de l'Est, Hautmont 
(Nord), France. (Steel plates, bars and sections.) 

Forges et Ateliers de Constructions Electriques de 
Jeumont, Jeumont (Nord), France. (Steel castings.) 

Forges et Laminoirs de Saint Victor, Société Anonyme, 
Monceau-sur-Sambre, Belgium. (Steel ingots.) 

Société Anonyme d’Angleur-Athus, Angleur, Grivegnée, 
Renory & ‘Tilleur-lez-Liége, Belgium. 

Société Anonyme d’Escaut & Meuse, Anzin (Nord), 
France. 

Société Anonyme de la Fabrique de Fer de Charleroi, 
Charleroi, Belgium, (Steel ingots and plates.) 

Société Anonyme de la Fabrique de Fer de Mau- 
beuge, Louvroil (Nord), France. (Steel ingots and 
plates.) 

Société Anonyme des Aciéries de Familleurenx, Famil- 
leureux, Belgium. (Steel castings.) 

Société Anonyme des Aciéries de la Meuse, Cheratte- 
lez-Liége, Belgium. (Steel castings.) 

Société Anonyme des Aciéries Valére Mabille, Mariemont, 
Belgium. (Small steel castings.) 

Société Anonyme des Forges de Vireux-Molhain, Vireux- 
Molhain, Ardennes, France. (Plates, bars and sections.) 

Société Anonyme des Forges et Laminoirs de Baume, 
Haine St. Pierre, Belgium. (Rolling Mills for bars 
and sections.) 

Société Anonyme des Forges et Téleries Liégeoises, 
Jupille-lez-Liége, Belgium. 


ANTWERP—continued. 


Sociéte Anonyme des Forges, Usines & Fonderies de 
Haine St. Pierre, Haine St. Pierre, Belgium. (Steel 
castings.) 

Société Anonyme des Hauts-Fourneaux, Forges & 
Aciéries de Denain et D’Anzin, Denain (Nord), 
France. (Steel plates, round bars and steel castings.) 

Société Anonyme des Laminoirs, Hauts-Fourneaux, 
Forges & Fonderies de la Providence, Hautmont 
(Nord), France. 

Société Anonyme des Laminoirs & Boulonneries du 
Ruau, Monceau-sur-Sambre, Belgium. (Rolling Mills 
for rivet bars.) 

Société Anonyme d’Ougrée-Marihaye, Ougrée, near 
Liége, Belgium. 

Société Anonyme des Usines Gilson, La Croyére (Bois 
d’Haine), Belgium. (Rolling Mills for sections.) 

Société Anonyme John Cockerill, Seraing, Belgium. 

Société Anonyme La Brugeoise et Nicaise & Delcuve, 
St. Michel-jez-Bruges, Belgium. (Steel ingots, forgings 
and castings.) 

Société Anonyme Usines & Aciéries Leonard-Giot, 
Marchienne-au-Pont, Belgium. (Steel castings.) 

Société Frangaise de Constructions Mécaniques (Anciens 
Etablissements Cail), Denain (Nord), France. (Steel 
ingots, blooms, bars, sheets, castings and forgings.) 

Société Frangaise des Aciéries de Blanc-Misseron, 
Quiévrechain (Nord), France. (Steel castings.) 

Travaux Métalliques de Boom, Société Coopérative, 
Boom, Belgium. (Steel castings.) 

Union des Aciéries, Société Anonyme, Marcinelle, 
Charleroi, Belgium. (Steel castings.) 

Usines & Aciéries Allard, Société Anonyme, Mont- 
sur-Marchienne, near Charleroi, Belgium. (Steel 
castings.) 

Usines & Aciéries Allard, Société Anonyme, Turnhout, 
Belgium. (Small steel castings.) 

Usines Emile Henricot, Court St. Etienne, Belgium. 
(Steel castings.) 

Usines Gustave Boél (Aciéries de la Louviére), La Lou- 
viere, Belgium. (Steel plates, sections, rivet bars and 
steel castings.) 

Usines Métallurgiques du Hainaut, Couillet and La 
Louvitre, Belgium. (Steel Foundry and Rolling 
Mills.) 


AUGSBURG. 


Maschinenfabrik Augsburg-Niirnberg A.G., Augsburg, 
Germany. (Steel forgings.) 

Stahlwerk Mannheim Akt. Ges., Mannheim-Rheinau, 
Germany. (Steel castings and forgings.) 
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BALTIMORE, MD. 
Bethlehem Steel Co., Sparrow’s Point, Md., U.S.A. 


BARCELONA. 


La Maquinista Terrestre y Maritima 8.A., Barcelona. 
(Steel castings.) 

Sociedad Anonima Industrias Mecanicas, Barcelona, 
Spain. (Steel castings.) 


BILBAO. 

Compafiia Anonima Basconia, Bilbao. 

Compafiia Fabrica de Trubia, Trubia Asturias, Spain. 
(Steel castings and forgings.) 

Sociedad Altos Hornos de Vizcaya, Bilbao. 

Sociedad Anonima Aceros de Elorrieta, Bilbao. (Steel 
castings.) 

Sociedad Anonima Echevarria, Bilbao. (Small sections 
and bars.) 

Sociedad Anonima Fabrica de Mieres, Ablafia, Asturias, 
Spain. 

Sociedad Anonima Fabrica de San Francisco del Desierto, 
Bilbao, 

Sociedad Anonima Industrial Asturiana, Fabricas de 
Moreda y Gijon, Gijon. (Rivet bars.) 

Sociedad Anonima Jose Maria Quijano, Forjas de Los 
Corrales de Buelna, Provincia de Santander, Spain. 
(Steel bars.) 

‘ Sociedad Anonima Talleres de Deusto, Deusto, Bilbao. 
(Steel castings.) 

Sociedad Espafiola de Construccion Naval, Reinosa, 
near Santander, Spain. (Steel ingots, foryings, castings, 
plates, and sections.) 

Sociedad Metalurgica Duro-Felguera, La Felguera, 
Asturias, Spain. 


BORDEAUX. 


Compagnie des Forges et Aciéries de la Marine et 
d@’Homécourt, Le Boucau (Forges de |Adour), 
(Basses-Pyrénées), France. (Bars and sections.) 


BOSTON. 


Roxbury Steel Casting Oo,, Boston, Mass., U.S.A. (Steel 
castings.) 


Tremont Nail Co. (The), West Wareham, Mass., U.S.A. 
(Steel ingots and forging billets.) 


BRAILA. 


Usinele de Fer si Domeni i le Din, Resita, Societatea 
Anonima, Timisoara-Bucuresti. 
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BREMEN. 
Atlas-Werke Akt. Ges., Bremen. (Steel castings.) 
Deutsche Schiff und Maschinenbau Aktiengesellschaft, 
Werk Act. Ges. “ Weser,” Bremen, Germany. (Small 
steel castings.) 


Lindener Eisen & Stahlwerke Akt. Ges., Hannover- 
Linden, Germany. (Steel castings.) 


BRISBANE. 


Walkers, Lim., Maryborough, Queensland. (Steel 
castings.) 


CALCUTTA. 


Tata Iron & Steel Co., Lim., Jamshedpur, India. 
(Steel plates, angles and channels.) 


CLEVELAND, O. 

American Rolling Mill Co., Middletown, O., U.S.A. 
(Steel castings and forgings.) 

American Steel Foundries, Indiana Harbor, Ind., U.S.A. 
(Steel castings.) 

Andrews Steel Co., Newport, Kentucky, U.S.A. (Jngots, 
blooms, billets and slabs.) 

Atlas Steel Casting Co., Buffalo, N.Y., U.S.A. (Steel 
castings.) 

Bethlehem Steel Co., Buffalo, N.Y., U.S.A. 

Bonney-Floyd Co., Columbus, 0., U.S.A. (Steel 
castings.) 

Bourne Fuller Co., Cleveland, 0., U.S.A. (Round and 
square steel bars.) 

Buhl Malleable Co., Detroit, Mich., U.S.A. (Steel 
castings.) 

Canton Steel Foundry Co., Canton, 0., U.S.A. (Steel 
castings and ingots.) 

Central Alloy Steel Corporation, Massillon, O., U.S.A. 

Cleveland Steel Casting Co., Cleveland, 0., U.S.A. 
(Steel castings.) 

Colorado (The) Fuel & Iron Co., Minnequa Works, 
Pueblo, Colo. (Bars and small sections.) 

Qorrigan, McKinney & Co., Cleveland, 0., U.S.A. 
(Steel ingots, blooms and billets.) 

Detroit Steel Casting Co., Detroit, Mich., U.S.A. (Steel 
castings.) 

Donner Steel Co., Inc. (The), Buffalo, N.Y., U.S.A. 

Electric Steel & Metals Co., Lim., Welland, Ontario. 
(Steel ingots and steel castings.) 

Erie Forge ©o., Erie, Pa. U.S.A.  (Sfeel ingots, 
forgings and castings.) 

Falk Corporation, Milwaukee, Wis., U.S.A. (Steel 
castings.) 

Fink] (A.) & Sons Company, Chicago, Ill., U.S.A. 
(Steel forgings.) 
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CLEVELAND, O.—continued. 

Gould-Coupler Co., Depew, N.Y., U.S.A. (Steel 
ingots.) 

Hubbard Steel Foundry Co., East Chicago, Ind., 
U.S.A. (Steel castings.) 

Huntington Steel Co., Huntington, Ind., U.S.A. 
(Steel castings.) 

Illinois Steel Co., Chicago, Ill., U.S.A. 

Industrial Steel Castings Co., Toledo, O., U.S.A. 
(Steel castings.) 

Inland Steel Go. (Steel Works at Indiana Harbor, Ind., 
U.S.A., and Rolling Mills at Chicago Heights, 
Chicago, Ill., U.S.A.) 

Interstate Iron and Steel Co., Chicago, Ill., U.S.A. 
(Steel Works at 118th Street, Chicago, and Rolling 
Mills at East Chicago, Ind.) (Steel angles and 
bars.) 

Maynard Electric Steel Castings Co., Milwaukee, 
Wisconsin, U.S.A. (Steel castings.) 


Michigan Steel Casting Co., Detroit, Mich. U.S.A. 


(Small castings.) 

Monarch Steel Castings Co., Detroit, Mich., U.S.A. 
(Steel castings.) 

National Enameling & Stamping Co., Granite City, 
Tl, U.S.A. 


National Erie Co., Erie, Pa., U.S.A. (Steel castings.) 

National Malleable and Steel Castings Co., Melrose Park, 
Chicago, Tll., U.S.A. (Steel ingots.) 

National Steel Foundries Co., Milwaukee, Wis., U.S.A. 
(Steel castings.) 

National Tube Co., Lorain, O., U.S.A. (Blooms, 
billets and plates.) 

Northwestern Steel and Iron Corporation, Minneapolis. 
Minn., U.S.A. (Steel castings.) 

Ohio Steel Foundry Co., Lima, O., U.S.A. 

Otis Elevator ©Co., Buffalo, N.Y., U.S.A. (Steel 
castings.) 

Otis Steel Co. (The), Cleveland, 0., U.S.A. 

Pelton Steel Co., Milwaukee, Wis., U.S.A. (Steel 
castings.) 

Railway Steel Spring Co., Chicago Heights, Ill., U.S.A. 
(Steel ingots.) 

Scullin Steel Co., St. Louis, Mo., U.S.A. 
castings.) 

Steel & Tube Co. of America, Mark Plant, Indiana 
Harbor, Ind., U.S.A. 

Strong Steel Foundry Co., Buffalo, N.Y., U.S.A. 
(Steel castings.) 

Toledo Steel Casting Co., Toledo, 0., U.S.A. (Steel 
castings.) 

Twin City Forge and Foundry Co., Stillwater, Minne- 
sota, U.S.A. (Steel castings.) 

Wellman-Seaver-Morgan Co., Cleveland, O., U.S.A. 
(Steel castings.) 


Western Crucible Steel Casting Co., Minneapolis, 
Minn., U.S.A. (Sfeel castings.) 


(Steel 


COPENHAGEN. 

Burmeister & Wain’s Maskin-og Skibsbyggeri, Aktie- 
selskabet, Copenhagen. (Steel ingots, forgings and 
castings.) 

Varde Staalvaerk, Varde, Denmark. (Steel ingols and 
castings.) 


DUNKIRK. 


Aciéries de Haine St. Pierre & Lesquin, Lesquin-lez- 
Lille (Nord), France. (Steel castings.) 

Aciéries de Paris et d’Outreau, (Société Anonyme), 
Usine d’Outreau (Pas de Calais), France. (Steel 
castings.) 

Compagnie de Fives Lille, Société Anonyme, Fives 
Lille (Nord), France. (Steel ingots, castings and 
forgings.) 

Compagnie des Forges de Chatillon, Commentry et 
Neuves-Maisons, Isbergues (Pas de Calais), France. 
(Steel blooms, bars and sections.) 


DUSSELDORF. 

August Thyssen-Hiitte Aktiengesellschaft, Duisburg- 
Hamborn, Werk Hiitte Ruhrort-Meiderich, Duisburg- 
Meiderich, Germany. (Bars and sections only.) 

August Thyssen-Hiitte Aktiengesellschaft, Duisburg- 
Hamborn, Werk Niederrheinische Hiitte, Duisburg, 
Germany. 

August Thyssen-Hiitte Aktiengesellschaft, Duisburg- 
Hamborn, Werk Thyssen-Hiitte, Duisburg-Hamborn, 
Germany. (Bars and sections only.) 

Bergische Stahl- Industrie Kommanditgesellschaft, 
Remscheid, Germany. (Steel ingots and castings.) 
Bochumer Verein fiir Gussstahlfabrikation Aktien- 
gesellschaft, Bochum, Werk Bochum, Germany. 
(Forgings, sleel castings, rolled bars and weldless 

tubes.) 

Deutsche Babcock & Wilcox Dampfkessel-Werke Actien- 
Gesellschaft, Oberhausen, Germany. (Steel castings.) 

Deutsche Edelstahlwerke A.G., Krefeld. 

Krefelder Stahlwerk, Krefeld. (Steel ingots and 
forgings.) 
Bergische Stahlindustrie, Remscheid. (Steel forgings.) 

Deutsche Eisenwerke Aktiengesellschaft, Miilheim- 
Ruhr, Werk Friedrich Wilhelm-Hiitte, Miilheim- 
Ruhr, Germany. (Steel castings.) 

Deutsche Réhrenwerke Aktiengesellschaft, Diisseldorf, 
Werk Dinslaken, Niederrhein, Germany. (Weldless 
tubes, hollow pillars and masts.) 

Deutsche Réhrenwerke Aktiengesellschaft, Diisseldorf, 
Werk Diisseldorf, Germany. 

Deutsche Réhrenwerke Aktiengesellschaft, Diisseldorf, 
Werk Miilheim-Ruhr, Germany. 


Dortmund-Hoerder Hiittenverein Aktiengesellschaft, 
Dortmund, Werk Dortmunder Union, Dortmund, 
Germany. (Also steel castings.) 
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DUSSELDORF—continued. 
Dortmund-Hoerder Hiittenverein Aktiengesellschaft, 
Dortmund, Werk Hoerder Verein, Dortmund- 

Hoerde, Germany. 


Geisweider Eisenwerke Act. Ges., Geisweid (Kreis 
Siegen), Germany. (Rolling Mills.) 

Gussstahlwerk Wittmann Aktiengesellschaft, Haspe, near 
Hagen, Westphalia, Germany. (Steel castings.) 


Gutehoffnungshiitte Oberhausen Aktiengesellschaft, 
Abteilung Diisseldorf, _ Diisseldorf - Grafenberg, 
Germany. (Steel castings.) 


Gutehoffnungshiitte Oberhausen Aktiengesellschaft, 
Oberhausen, Rheinland, Germany. (Also Steel 
castings.) 

Hahnsche Werke Act. Ges., Grossenbaum, near Duisburg, 
Germany. (Broad flats and ingots.) 

Hoesch-Kéln Neuessen Aktiengesellschaft fiir Bergbau 
und Hiittenbetrieb, Dortmund, Germany. (Rolling 
Mills.) 

Hiittenwerke Siegerland Aktiengesellschaft, Siegen, 
Werk  Charlottenhiitte,  Niederschelden (Sieg), 
Germany. (Steel plates and ingots.) 


Kléckner-Werke A. G., Abteilung Georgs-Marien- 
Werke, Osnabriick, Germany. (Steel ingots, sections, 
forgings and castings.) 

Kléckner-Werke A. G., Abteilung Hasper Eisen-und 
Stahlwerk, Haspe, Westphalia, Germany. (Steel 
ingots, plates, bars and sections.) 

Klockner-Werke A.G., Abteilung Mannstaedtwerke, 
Troisdorf, near Cologne, Germany. (Rolling Mills 
for Sections.) 

Krupp, Fried., Act. Ges., Essen, Germany. 
castings.) 

Krupp, Fried. Act. Ges.-Friedrich Alfred Hiitte, 
Rheinhausen-Friemersheim, Germany. (Bars and 
Sections only.) 

Mannesmannréhrenwerke, Abteilung Grillo Funke, 
Gelsenkirchen-Schalke, Westphalia, Germany. 

Mannesmannréhren- Werke, Abteilung Heinrich Bierwes- 
Hiitte, Duisburg-Hiickingen, Germany. (Steel Works 
and Rolling Mills.) 

Mannesmannréhrenwerke, Diisseldorf and Remscheid, 
Germany. (Weldless rolled or drawn steel hollow 
pillars and davits.) 

Press & Walzwerk Akt. Ges., Reisholz, near Dusseldorf. 
Abteilung Oberbilker Stahlwerk, Diisseldorf-Oberbilk, 
Germany. (Steel ingots and forgings.) 

Rheinische Metallwaaren und Maschinenfabrik, Diissel- 
dorf, Germany. (Steel ingots and forgings ; and weld- 
less steel tubes.) 

Ruhrstahl Aktiengesellschaft, Annener Gussstahlwerk, 
Witten-Annen, near Dortmund, Westphalia, Germany. 
(Steel castings.) 

Ruhrstahl Aktiengesellschaft, Gelsenkirchener Gussstahl- 
werke, Gelsenkirchen, Germany. (Steel castings.) 
Ruhrstahl Aktiengesellschaft Gussstahlwerk Witten, 

Witten, Germany. (Steel sections, bars and forgings.) 


(Also steel 
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Ruhrstahl Aktiengesellschaft Henrichshiitte, Hattingen- 
Ruhr, Germany. (Steel ingots, forgings, castings and 
plates.) 

Ruhrstahl Aktiengesellschaft, Stahlwerk Krieger, 
Diisseldorf, Germany. (Steel castings.) 

Stahlwerk Gebr. Boehler, Act. Ges., Diisseldorf- 
Oberkassel. (Ingots for steel forgings.) 


GDYNIA. 


Schichau, F., Elbing, West Prussia, Germany. (Stee! 
ingots, forgings and castings.) 


GENOA. 

A.S.S.A. Acciaierie di Susa Societ’ Anonima, Torino, 
Italy ; Head Office in Turin. (Works at Susa.) (Steel 
castings.) 

Acciaieria & Ferriere del Caleotto, Castello Sopra 
Lecco, Italy. (Steel bars and small sections.) 


Acciaierie e Ferriere Lombarde Falck ; Head Office, 
Milan. (Works at Milan, weldless rolled or drawn 
steel tubes and hollow pillars.) (“ Unione” Works 
at Sesto S. Giovanni, steel ingots, sections and bars.) 
(“ Concordia” Works at Sesto 8. Giovanni, Rolling 
Mills for steel plates.) 

Acciaieria e Tubificio di Brescia, Societé Anonima, 
Brescia, Italy. (Steel ingots, sections and bars, sleel 
castings, weldless drawn or water gas welded tubular 
material.) 

Fonderia Milanese di Acciaio Vanzetti, Milan. (Steel 
castings.) 

Fratelli Bruzzo-Ferriera di Bolzaneto, Genova-Bolzaneto. 
(Steel plates up to 25 mm. thickness, also sections and 


bars.) 
Fratelli Ferreri di Ferreri Nicola, Turin, Italy. (Small 
steel forgings.) 
“Ilva” Alti Forni e Acciaierie d’Italia: Head Office, 
Genoa. 
Stabilimento di Genova-Sestri. (Sections, bars and 
plates.) 
Stabilimento di Genova-Bolzaneto. (Sections and 
bars.) 


Stabilimento di Genova-Voltri. (Small sections, 
bars and rivets.) 

Stabilimento di Savona. (Sections, bars and 
plates.) 

Stabilimento di Lovere. (Sections, bars, castings 
and forgings.) 

Societi Alti Forni e Acciaierie d’Italia, Porto Vecchio 
di Piombino, Italy. (Sections and bars.) 

Societas Anonima Acciaierie Elettriche di Sesto San 
Giovanni, Sesto San Giovanni, Milan, Italy. (Stee/ 
castings.) 

Societs Anonima Ansaldo, Acciaierie e Fonderie di 
Acciaio, Cornigliano Ligure, Italy. (Steel ingots, 
forgings, castings, plates and sections.) 
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GENOA—continued. 


Societa Anonima FIAT, 

Sezione Ferriere, Piemontesi, Turin. (Steel ingots, 
plates, sections, also seamless and welded 
tubes.) 

Sezione Industrie Metallurgiche Acciaierie, Turin. 
(Steel castings and forgings.) 

Societs Anonima Nazionale “Cogne” Miniere, Alti 
Forni, Impianti elettrici, Aosta, Italy. (Head Office, 
Turin.) (Steel ingots, plates, sections and bars.) 


Societi Italiana Ernesto Breda, Sesto 8. Giovanni, 
Milan, Italy. (Steel ingots, sections, forgings and 
steel castings.) 


Societi Nazionale delle Officine di Savigliano. (Head 


Office, Vurin; Works at Savigliano.) (Steel ingots, 
forgings and castings.) 


Stabilimenti di Dalmine, Societ’ Anonima, Dalmine 
(Bergamo). (Weldless rolled or drawn steel tubes, 
hollow pillars and davits.) 

Tosi (Franco), Legnano, Italy. (Steel forgings and 
castings.) 


GOTHENBURG. 
Aktiebolaget Bofors, Bofors, Sweden. (Melting Furnaces 
and Foundry at Bofors.) 


Aktiebolaget Lindholmen-Motala, Motala Verkstad, 
Sweden. (Melting Furnaces, Rolling Mills and 
Forge.) 


Bjérneborgs Jernverks _ Aktiebolag, Vermlands 
Bjorneborg, Sweden. (Melting Furnaces and Forge.) 


Nydqvist & Holm Aktiebolag, Trollhittan, Sweden. 
(Steel castings.) 

Strémsniis Jernverks Aktiebolag, Degerfors, Sweden. 
(Melting Furnaces and Rolling Mills.) 


Uddeholms Aktiebolag, Uddeholm, Sweden. Nykroppa, 
Sweden. (Steel ingots, forgings and bars.) Storfors, 
Sweden. (Weldless steel tubes.) 


HAKODATE. 


The Japan Steel Works, Lim., Muroran, Japan. (Steel 
ingots, forgings and castings.) 


HALIFAX, N.S. 


Cumming (J. W.) Manufacturing Co., Lim., New 
Glasgow, Nova Scotia, (Small steel castings.) 


Dominion Steel & Coal Corporation Lim., Sydney, Nova 
Scotia. (Steel ingots, billets, plates and sections.) 


Nova Scotia Steel & Coal Co., Lim. (Rolling Mills 
at New Glasgow, N.S.) (Forgings, sections and bars.) 


HAMBURG. 


Blohm & Voss, Hamburg, Germany. (Steel castings.) 

Deutsche Werke A.G., Kiel, Germany. (Steel castings.) 

Nordische Stahlwerke, Bach & Co. Kommandit- 
gesellschaft, Neumiinster, Germany. (Small steel 
castings.) 

Van Tongelsche Stahlwerke G.m.b.H., Giistrow i. M., 
Germany. (Steel castings.) 


HANKOW. 
Han-Yeh-Ping Iron & Coal Co., Lim., Hanyang, China. 


HAVRE. 


Société Normande de Métallurgie, Mondeville (Calvados), 
France. 


HELSINGFORS. 


Aktiebolaget Dalsbruk, Dalsbruk, Finland. (Steel 
ingots, forgings, castings, bars and angles.) 


HONG KONG. 
Hong Kong & Whampoa Dock Co., Lim., Kowloon 
Docks, Hong Kong. (Steel castings.) 


KOBE. 

Hamuro Foundry Co., Osaka, Japan. (Steel caslings.) 

Japan Steel Works, Lim., Hiroshima Works, Hiroshima, 
Japan. (Steel ingots, forgings and castings.) 

Kaneko Steel Foundry, Minato-ku, Osaka, Japan. 
(Steel castings.) 

Kawasaki Dockyard Co., Lim. (Fukiai Works), Kobe, 
Japan. 

Kawasaki Sharyo Kabushiki Kaisha, Shiri-ike-mura, 
Hiogo, Japan. (Steel castings, forgings, bars and 
sections.) 

Kobe Steel Works, Lim., Kobe, Japan. (Steel castings, 
forgings, and plain and angle bars of small section.) 
Miki Cast Steel Works, Lim., Osaka, Japan. (Small 

steel castings.) 

Mitsu Bishi Seitetsu Kabushiki Kaisha, Kenjiho, Korea. 

Muto Denki Seikosho (Muto Electric Steel Works), 
Osaka, Japan. (Steel castings.) 

Nippon Steel Foundry, Lim., Osaka, Japan. (Steel 
castings.) 

Osaka Chain Works, Lim., Osaka, Japan. (Small steel 
castings.) 

Osaka Seitetsu Kabushiki Kaisha, Osaka, Japan. 
(Small steel angles and bars.) 

Sumitomo Steel Tube & Copper Works, Lim., Amagasaki, 
Kobe, Japan. (Jngots, small bars and sections ; also 
weldless steel tubes.) 

Sumitomo Steel Works, Osaka, Japan. (Steel castings 
and forgings.) 
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MALMO. 


Aktiebolaget Abjérn Anderson, Syedala, near Malmé, 
Sweden. (Steel castings.) 


MARSEILLES. 
Compagnie des Mines, Fonderies & Forges d’Alais, 
Tamaris Works, Alais, France. (Bars and sections.) 
Compagnie des Mines, Fonderies & Forges d’Alais, 
Marseilles. (Steel castings.) 


Fonderies & Aciéries de Provence, Marseilles. (Steed 
castings.) 


MELBOURNE. 


Ruwolt (Charles) Proprietary, Lim., Richmond, Mel- 
bourne. (Steel castings.) 


Steel Company of Australia, Brunswick, Melbourne. 
(Steel castings.) 

Thompson’s Engineering & Pipe Co., Lim., Williams- 
town, Victoria. (Steel castings.) 


METZ. 

Aciéries Réunies de Burbach-Hich-Dudelange (Arbed). 
(Works at Burbach (Saarbrucken-Burbach). Ingots, 
blooms, billets and sections); (Works at Hostenbach 
(Saarbrucken-Burbach). Rolling mills for plates) ; 
(Works at Dommeldange, Luxembourg. Steel ingots, 
forgings and castings.) 

Cope des Forges et <Aciéries de la Marine et 
d’Homécourt, Homécourt (Meurthe & Moselle). 

Edelstahlwerk Rochling A.G., Volklingen a.d. Saar. 
(Steel ingots, billets, bars and forgings.) 

Hauts-Fourneaux, Fonderies, Forges & Laminoirs de 
Meurthe & Moselle (Mr. Fould-Dupont), Usines de 
Pompey, France. 

Société Anonyme des Forges et Aciéries de Dilling, 
Dillingen-Saar. 

Socicté des Aciéries. de Longwy, Mont St. Martin 
(Meurthe & Moselle), France. 

Société Lorraine des Aciéries de Rombas, Rombas. 
(Steel ingots, blooms, billets, sections and bars.) 

Société Meétallurgique de Senelle-Maubeuge, Senelle, 
near Longwy, Meurthe et Moselle, Metz. (Steel 
ingots, blooms, bars and sections.) 

Union de Consommateurs de Produits Métallurgiques 
et Industriels, Usines d’Hagondange, Moselle. 
(Steel blooms, billets, bars and sections.) 

Wendel, les Petits Fils de Fois. de, Usine ‘“‘ Fenderie,” 
Hayange, Moselle. 


MOBILE, ALA. 
Gulf States Steel Co., Alabama City, Alabama, U.S.A 
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MONTREAL. 


Canadian Steel Foundries, Lim., Longue Pointe, 
Montreal. (Steel castings.) 


Joliette Steel, Lim., Joliette, Quebec. (Steel castings.) 


Steel Company of Canada, Hamilton, Ontario. (Works 
at Montreal.) (Bars and angles.) 


Thomas Davidson Manufacturing Co.(The), Lim.,Turcot, 
Montreal. (Steel castings.) 


NAGASAKI. 
Asano Kokura Steel Co., Lim., Konomimachi, Kokura, 
Japan. (Jngots.) 
Imperial Steel Works, The, Yawata, Japan. 
Mitsu Bishi Dockyard & Engine Works, Nagasaki, 
Japan. (Steel castings.) 


Mitsubishi Zosen Kaisha, Nagasaki Steel Works, 
Urakami, Nagasaki, Japan. (Steel ingots, blooms and 
forgings.) 

Tokai Kogyo Kaisha, Lim., Wakamatsu, Japan. 
(Rolling Mills for plates and angles.) 


NANTES. 


Etablissements J. J. Carnaud & Forges de Basse-Indre, 
Basse-Indre, Loire-Inférieure. (Also steel castings.) 


Société Anonyme des Aciéries Nantaises, Nantes. (Steel 
castings.) 


Usines Métallurgiques de la Basse Loire, Trignac, near 
St. Nazaire. 


NAPLES. 
Ilva Alti Forni e Acciaierie d'Italia, 


Stabilimento di Bagnoli, Bagnoli, 
bars.) 


(Sections and 


Stabilimento di Torre Annunziata Centrale, Torre 
Annunziata Centrale. (Rolling Mills for sections 
and bars.) 


Societa Ilva Bagnoli, Bagnoli, Naples. (Sections and 
bars.) 

“Terni” Societi per I’Industria e l’Elettricita. (Works 
at Terni.) (Steel ingots, forgings, castings and plates.) 


NEW ORLEANS, LA. 


Tennessee Coal, Iron & Railroad Co., Birmingham, 
Ala., U.S.A. (Steel Works at Ensley, Ala., and 
Rolling Mills at Bessemer and Fairfield, Ala.) 
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NEW YORK. 


Adirondacks Steel Foundries Corporation, Watervliet, 
N.Y., U.S.A. (Steel castings.) 

Bayonne Steel Casting Co., Bayonne, N.J., U.S.A. 
(Steel castings.) 

Chrome Steel Works, Cartaret, New Jersey, U.S.A. 
(Steel castings.) 

Eastern Steel Castings Co., Newark, N.J., U.S.A. (Steel 
castings.) 


Malleable Iron Fittings Co., Branford, Conn., U.S.A. 


(Steel castings.) 

New Jersey Steel Co., Rahway, N.J., U.S.A. (Séeel 
castings.) 

Riverside Steel Casting Co., Kearny, N.J., U.S.A. 
(Steel castings.) 


Taylor-Wharton Iron & Steel Co., High Bridge, N.J., 
U.S.A. (Steel castings.) 


NEWCASTLE, N.S.W. 


Broken Hill Proprietary Co., Lim., Iron and Steel 
Works, Newcastle, N.S.W. (Steel plates, bars, 
sections and castings.) 


Vickers-Commonwealth Stee] Products, Lim., Waratah, 
Newcastle, N.S.W. (Steel castings and forgings.) 


NEWPORT NEWS, VA. 


Newport News Shipbuilding & Dry Dock Co., Newport 
News, Va., U.S.A. (Steel castings and forgings.) 


OSLO. 


Drammens Jernstoberi A/S., Drammen, Norway. (Small 
steel castings.) 


Raufoss Ammunisjonsfabrikker, Raufoss, Norway. 
(Steel castings.) 


Stavanger Electro-Staalverk A/S., Stavanger, Norway. 
(Steel castings.) 


Strémmens Verksted, near Oslo. (Steel castings.) 


PARIS. 


Aciéries de Gennevilliers, Gennevilliers, near Paris. 
(Small steel castings.) 


PHILADELPHIA, PA. 


Alan Wood Steel Company, Conshohocken and Ivy 
Rock, Pa., U.S.A. (Blooms, billets and thin plates.) 


American Bridge Co., Pencoyd Iron Works, Pencoyd, 
Philadelphia, Pa., U.S.A. (Sections, angles and bars.) 


PHILADELPHIA, PA.—continued. 


Bethlehem Steel Co., Bethlehem, Pa., U.S.A. (Steel 
ingots, bars and sections.) 


Lebanon, Pa., U.S.A. (Rolling Mills for bars.) 
Steelton, Pa., U.S.A. (Steel forgings.) 


Central Iron & Steel Co., Harrisburg, Pa., U.S.A. 
(Rolling Mills.) 


Crucible Steel Casting Company, Lansdowne, Pa., U.S.A. 
(Steel castings.) 


General Steel Castings Corporation, Eddystone, Pa., 
U.S.A. (Steel castings.) 


Lebanon Steel Foundry, Lebanon, Pa., U.S.A. (Small 
steel castings.) 


Luken’s Steel Company, Coatesville, Pa., U.S.A. 

Midvale Company, (The), Nicetown, Philadelphia, Pa., 
U.S.A. (Steel forgings.) 

Penn Steel Castings Corporation, Chester, Pa., U.S.A. 
(Steel castings.) 


Pennsylvania Forge Corporation, Tacony, Philadelphia, 
Pa., U.S.A. (Steel ingots and forgings.) 


Pheenix Iron Company (The), Phoenixville, Pa., U.S.A. 


Standard Steel Works Co., Burnham, Mifflin County, 
Pa., U.S.A. (Steel castings and forgings.) 


Worth Steel Co., Claymont, Del., U.S.A. (Steel 
plates.) 


PITTSBURGH, PA. 
Allegheny Steel Co., Brackenridge, Pa., U.S.A. (Also 
steel castings.) 


American Steel & Wire Co. (Shoenberger Works), 
Fifteenth Street, Pittsburgh, Pa. U.S.A. (Steel 
ingots, etc.) 


Brier Hill Steel Co. (The), Youngstown, O., U.S.A. 
Cambria Steel Co., Johnstown, Pa., U.S.A. 

Carbon Steel Co., Pittsburgh, Pa., U.S.A. 

Carnegie Steel Co., Pittsburgh, Pa., U.S.A. 


Crucible Steel Company of America, Park Works, 
Pittsburgh, Pa., U.S.A. 


Forged Steel Wheel Company, Butler, Pa., U.S.A. 
Jones & Laughlin Steel Corporation, Pittsburgh, Pa., 
U.S.A. 


La Belle Iron Works, Steubenville, O., U.S.A. 
Mesta Machine Co., West Homestead, Pa., U.S.A. 
(Steel ingots, castings and forgings.) 


National Malleable and Steel Castings Co., Sharon, Pa., 
U.S.A. (Steel ingots.) 


Oliver Iron & Steel Co., Pittsburgh, Pa., U.S.A. 
(Rolling Mills for bars.) 


Pittsburgh Crucible Steel Co., Midland, Pa., U.S.A. 


Pittsburgh Steel Foundry, Glassport, Pa., U.S.A. 
(Steel castings and ingots.) 


STEEL MANUFAOTURERS 


924 ; LLOYD’S REGISTER OF SHIPPING. 


PITTSBURGH, PA.—continwed. 
Republic Iron & Steel Co., Youngstown, O0., U.S.A. 


Sharon Steel Hoop Co., Youngstown, 0. (Steel melting 
plant at Lowellville, O.; and Rolling Mills at 


Youngstown, 0.) 

Sterling Steel Foundry Co., Braddock, Pa., U.S.A. 
(Steel castings.) 

Union Steel Casting Co., Pittsburgh, Pa., U.S.A. (Steel 
castings.) 


Wheeling Mold & Foundry Co., Wheeling, W. Va., 
U.S.A. (Steel castings.) 

Youngstown (The) Sheet & Tube Co., Youngstown, 
O., U.S.A. 


ae 


PORTLAND, OREGON. 
Columbia Steel Casting Co., Portland, Or., U.S.A. 
(Steel castings.) 


Electric Steel Foundry, Portland, Or., U.S.A. (Steel 
castings.) 


PRAGUE. 

Ceskomoravska-Kolben-Danek, Lim., Prague-V ysocany. 
(Steel castings.) 

Ignaz Storek, Brinn, Czecho-Slovakia. (Steel castings.) 

Limited Co., formerly the Skoda-Works, Pilsen. (Steed 
castings and forgings.) 

Mannesmannréhrenwerke, Komotau, Ozecho-Slovakia. 
(Weldless steel tubes.) 

Poldi Steel Works, Kladno, near Prague. 

Prazska zelezarska spolecnost, Kladno, near Prague. 


ROTTERDAM. 


Machine Fabriek Yzer-Staal & Metaal Gieterij (v/h Bak- 
ker & Co.), Ridderkerk. (Sfeel castings.) 


ROUEN. 


Aciéries de Maromme (£. Breton), Maromme (Seine 
Inférieure), France. (Steel castings.) 


ST. ETIENNE. 

Compagnie des Forges et Aciéries de la Marine et 
d’Homécourt, St. Chamond (Loire), France. 

Fonderies, Forges et Aciéries de St. Etienne, St. 
Etienne, France. 

Forges de la Loire et du Midi (Messrs. Marrel Freres), 
Rive de Gier, France. 

Holtzer, Jacob, & Cie., Aciéries d’Unieux, Unieux 
(Loire), France. (Steel castings.) 

Schneider & Co., Creusot. 
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ST. ETIENNE—continued. 

Société Anonyme de Commentry-Fourchambault et 
Decazeville, Imphy (Nievre). (Steel ingots, bars, 
sections, castings and forgings.) 

Société Anonyme des Acicries & Forges de Firminy, 
Firminy (Loire), France. (Steel castings.) 


Société Anonyme des Hauts-Fourneaux, Fonderies & 
Forges de Franche-Comté, Besangon (Doubs), 
France. 

Société d’Electro-Chimie, d’Electro-Metallurgie et des 
Aciéries Electriques d’Ugine, Ugine, Savoie, France. 
(Steel ingots, billets, castings and forgings.) 


SAN FRANCISCO, CAL. 

Columbia Steel Company, Pittsburgh, Cal., U.S.A. 
(Steel castings.) 

Columbia Steel Company, Torrance, Cal., U.S.A. (Round 
bars, small sections, also steel castings.) 

General Metals Corporation (Best Plant Division), 
Oakland, Cal., U.S.A. (Steel castings.) 

Pacific Coast Steel Co., South San Francisco, Cal., 
U.S.A. (Steel ingots, small sections, and bars.) 

Southern California Iron & Steel Co., Los Angeles, Cal., 
U.S.A. (Round bars.) 

Warman Steel Casting Co., Los Angeles, Cal., U.S.A. 
(Steel castings.) 


SEATTLE, WASH. 
Olympic Steel Works, Seattle, Wash., U.S.A. (Steel 
castings.) 
Pacific Coast Steel Co., Seattle, Wash., U.S.A. 
(Sections and bars.) 
Puget Sound Steel Works, Tacoma, Wash., U.S.A. 
(Steel castings.) 


Washington Iron Works, Seattle, Wash. U.S.A. 
(Steel castings.) 


STETTIN. 

Borsig, A., Maschinenbau A.G., Berlin-Tegel, Germany. 
(Sitel ingots, forgings and castings.) 

Deutsche Industrie Werke Aktiengesellschaft, Berlin- 
Spandau, Germany. (Steel ingots, bars, sections 
and forgings.) 

Gruson (Otto) & Co., Eisen und Stahlwerk, Magdeburg 
Buckau, Germany. (Steel castings.) 

Gussstahlwerk Wolgast Betriebs-Gesellschaft m.b.H., 
Wolgast, Germany. (Small steel castings.) 

Krautheim (G.), Aktiengesellschaft, Chemnitz-Borna, 
Germany. (Steel castings.) 
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STETTIN—continned. 


Krupp, Fried., Act. Ges., Grusonwerk, Magdeburg- 
Buckau, Germany. (Séeel castings.) 


Mitteldeutsche Stahlwerke Akt. Ges., Lauchhammer- 
werk Gréditz, Gréditz, Germany. (Steel castings.) 


Mitteldeutsche Stahlwerke Akt. Ges., Lauchhammer- 


werk Riesa, Riesa, Germany. (Rolling Mills for bars ; 
seamless steel tubes.) 


Mitteldeutsche Stahlwerke Aktiengesellschaft, Stahl 
und Walzwerk Weber, Brandenburg (Havel), 
Germany. (Steel plates and ingots.) 


Siichsische Gussstahlwerke Déhlen Aktiengesellschaft, 
Freital, near Dresden, Germany. (Steel ingots and 
forgings.) 

Schiiffer & Budenburg G.m.b.H., Magdeburg-Buckau, 
Germany. (Small steel castings.) 


Stahl und Walzwerk Hennigsdorf Aktiengesellschaft, 
Hennigsdorf, near Berlin. (Steel castings and 
forgings.) 


STOCKHOLM. 


Avesta Jernverks Aktiebolag, Avesta, Sweden. (Steel 
plates, sections, and high pressure air receivers.) 

Bultfabriks Aktiebolaget, Hallstahammar, Sweden. 
(Steel castings.) 

Fagersta Bruks Aktiebolag, Fagersta, Sweden. (Steel 
blooms and billets.) 

Forsbacka Jernverks Aktiebolag, Forsbacka, Sweden. 
(Steel blooms, billets, tubes, and forged and rolled 
bars.) 

Kohlswa Jernverks Aktiebolag. (Jfelting Furnaces, 
Foundry and Forge at Kohiswa, Sweden.) 

Sandvikens Jernverks Aktiebolag, Sandviken, Sweden. 
(Steel ingots, forgings, and steel tubes.) 

Smedjebackens Valsverks Aktiebolaget, Smedjebacken, 
Sweden. (Steel sections and castings.) 

Stora Kopparbergs Bergslags Aktiebolag, Falun, 
Sweden. (Steel Works at Domnarfvet.) (Sections of 
all sizes and plates up to } in. thick.) 


Surahammars Bruks Aktiebolag, Surahammar, Sweden. 
(Forge and Rolling Mills.) 


SYDNEY, N.S.W. 
Australian Iron & Steel, Lim., Port Kembla, N.S. W. 
(Steel plates, bars and sections.) 


Bradford & Kendall, Lim., Alexandria, Sydney, N.S.W. 
(Steel castings.) 

Commonwealth Government Naval Dockyard, Cocka- 
too, Sydney, N.S.W. (Steel castings.) 

Hadfields (Australia), Lim., Sydney, N.S.W. (Steel 
castings and forgings.) 


Q 


TORONTO, ONTARIO. 
Algoma Steel Corporation, Lim., Sault St. Marie, 
Ontario, Canada. (Steel billets, bars and angles.) 
Canada Foundries & Forgings, Lim., Welland, Ontario. 
(Steel forgings.) 
Dominion Foundries & Steel, Lim., Hamilton, Ontario. 
(Steel ingots, plates and castings.) 


Steel Company of Canada, Hamilton, Ontario. 
(Works at Hamilton and Belleville.) (Bars and 
angles.) 


TRIESTE. 


“Tlva,” Alti Forni e Acciaierie d'Italia, Marghera, Italy. 
(Steel castings.) 


Kranjska Industrjska Druzba, Jesenice-Fuzine, Yugo- 
slavia. 


VALENCIA. 


Compania Siderurgica del Mediterraneo, Sagunto, 
Spain. (Steel ingots, bars and sections.) 


VANCOUVER, B.C. 


Vancouver Engineering Works, Lim., Vancouver, B.C. 
(Steel castings.) 


VIENNA. 


Works IN AUSTRIA. 
Bohler, Gebr., & Co., Akt. Ges., Vienna. (Works at 
Kapfenberg, Styria.) (Steel castings.) 
Oesterreichisch-Alpine Montangesellschaft, Vienna. 
(Works at Donawitz, Styria. Plates and sections.) 
(Works at Kindberg, Styria. Small sections.) 
Schoeller-Bleckmann Stahlwerke Akt. Ges., Vienna. 
(Works at Hoenigsberg, Styria. Steel bars.) (Works at 
Ternitz, Nieder-Oesterreich. Steel bars and castings.) 
Steirische Gussstahlwerke Akt. Ges., Vienna. Works 
at Judenburg, Styria. (Steel castings.) 


Works IN OzECHO-SLOVAKIA. 


Banska a Hutni Spolecnost (Berg- & Huttenwerks- 
Gesellschaft), Praha, Il. (Works at Trinec. Bars 
and sections.) (Works at Karlova Hut. Plates.) 

Hahn (Albert), Réhrenwalzwerke, Bohumin. (Steel 
ingots, bars and sections.) 

Mannesmannréhrenwerke Akt. Ges., Svinov-Vitkovice. 
(Weldless steel tubes.) 


Statne Zeleziarne a Oceliarne, Podbrezova. 


Vitkovice Mines, Steel and Ironworks Corporation, Mor. 
Ostrava, 10 (Witkowitzer Bergbau- & Hisenhiitten- 
Gewerkschaft, Mahr. Ostrau, 10) (Works at 
Vitkovice.) 


STEEL MANUFACTURERS 


226 LLOYD'S REGISTER OF SHIPPING. 


VIENNA —continued. 
Works IN GERMANY. 

Ganz & Co., Akt. Ges., Ratibor, O/S. (Steel castings.) 

Vereinigte Oberschlesische Hiittenwerke Aktiengesell- 
schaft, Gleiwitz, O/S. (Works “ Herminenhiitte” at 
Laband, OjS. Rolling mills for small sections and 
bars.) (Works ‘ Julienhiitte ” at Bobrek, O|S. Ingots, 
blooms and billets.) (Works “ Stadtwerke Gleiwitz” at 
Gleiwitz, OS. Steel ingots, blooms and forgings.) 
(Works “Stahlrohrenwerke” at Gleiwitz, O/S., 
Stadtwald. Seamless steel tubes.) (Works “ Zawadzki- 
werke” at Zawadzki, O/S. Rolling Mills for sections 
and bars.) 


Works 1n Hun@ary. 

Ganz & Co., Akt. Ges., Budapest. (Steel castings and 
forgings.) 

Koniglich Ungarische Staatliche Risen-, Stahl- und 
Maschinenfabriken, Budapest. (Works at Didsgy6r.) 
(Steel castings and forgings.) 

Rimamurany-Salgo-Tarjaner Hisenwerke Akt. Ges., 
Budapest. Works at Ozd. 

Weiss Manfred, Stahl-und Metallwerke Aktiengesell- 
schaft, Budapest. (Works at Budapest—Czepel.) 
(Steel ingots and seamless steel tubes.) 


Works IN PoLanp. 


Huta Pokoj Sp. A. Katowice. (Works “ Baildonhutte”’ 
at Katowice-Dabrowa, G/S.) (Works “ Huta Poko] ” 
at Nowy Bytom, G/S.) 

Katowicka Sp. A. dla Gornictwa i Hutnictwa, Katowice. 
(Works “Huta Batorego” at Hajduki Wielkie, G/S. 
Also steel castings and weldless rolled or draen steel 
hollow pillars and davits.) (Works ‘* Huta Falva” at 
Swientochlowice, G/S. Bars and sections.) (Works 
“Krolewska Huta” at Krolewska Huta, G/8. Bars 
and sections:) (Works “Huta Laura ” at Siemiano- 
wice, GS. Seamless steel tubes.) 
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VIENNA—continued. 


Modrzejowskie Zaklady Gorniezo-Hutnicze, S A., 
Sosnowice. (Works at Huta Katarzyna. Steel 
ingots.) (Works at Huta Milowice. Rolling Mills 
for blooms and round bars.) 


Société Anonyme des Forges et Acieries de Huta- 
Bankowa, Dabrowa-Gornicza, G/S.) (Works at 
Dabrowa, G/S. Steel plates, sections and castings.) 


WINTERTHUR. 


Société Anonyme des Aciéries ci-devant Georges 
Fischer, Schaffhouse, Switzerland. (Steel castings.) 


Société des Usines de Louis de Roll, Cerlafingen, 
Switzerland. (Steel ingots, round bars and forgings.) 


Sulzer Freres, Société Anonyme, Winterthur, Switzer- 
land. (Steel castings.) 


YOKOHAMA. 


Asano Shipbuilding Co., Lim., Tsurumi, Japan. 
(Rolling Mills for plates.) 

Nippon Chuko Kabushiki Kaisha, Oshima-Cho, Tokyo, 
Japan. 

Nippon Chuzo Kabushiki Kaisha, 2-chome, Suehiro-cho, 
Tsurumi-ku, Yokohama, Japan. (Steel castings.) 


Nippon Kokan Kabushiki Kaisha, Kawasaki, Japan. 
(Steel. tubes, bars and sections.) 


Oshima Steel Works, Oshima, Tokio, Japan. (Steel 
castings and forgings.) 


Tokyo Kozai Kabushiki Kaisha, 


Tokyo Works (Steel ingots, bars and sections) ; 
Hirota Works (Steel ingots.) 


Uraga Dock Co., Lim., Uraga, Japan. (Steel castings.) 


(Revised, July, 1934.) 


TABLES 
SCANTLINGS AND HOUIPMENT 


STEEL VESSELS. 


Table 
1 Keevs, Stems AND STERNFRAMES 


2 Sipe Framie.—Full Scantling Vessels—Flush 
Deck ... “ rs ose 


2a Sipe Framina.—Full Scantling Single Deck 
Vessels—100 Per Cent Superstructure “= 


3 Swe Framinc.—Full Scantling Vessels— 
Flush Deck... ey see = aes 


34 Sipe Framina.—Full Scantling Vessels—100 
Per Cent Superstructure 


4 Sipe Framinc.—Complete Superstfuetare Vessel 
5 Pantina ARRANGEMENTS.—Web Frames and 


Stringers aes <i: are 
ba Panting ARRANGEMENTS.—Deep Frames and 
Intercostal Stringers ... BAS fe Fee 
6 DousiE Borroms ai ie 83 
7 Dovusie Borrom Bracker FLoors_ .--. es 


7a DousLe Borroms.—Details of Bracket Floors... 


7p STIFFENING OF WATERTIGHT FLOORS IN 
DousLeE Borroms 


ao 


DousiE Borrom ATTACHMENTS _ ees 
9 Froors IN Stncue Borrom VESSELS .. 

10 Keensons 1x Since Borrom VESSELS 

11 Kwernsons in Tues 

12 Bsams Frrrep To Every FRAME 

13 Beams Frrrep TO ALTERNATE FRAMES 

14 Pmnars Croseny SPACED 

15 Procars Winery SPAceD 


154 Puuars WipELy Spaced Sonip IN "TWEEN 
DECKS ... 

16 Deck Girpers, ANGLES AND CHANNELS 

17 Deck GirpERs, BuLB ANGLES.. 

18 SHELL PLatinc.—Full Scantling Vessels 


19 SHELL PrLatine.—Complete 
Vessels ... 


Superstructure 


20 Torsipes.—Full Scantling Vessels 

21 'Toprsipes.—Complete Superstructure Vessels ... 

22 “Lona” Supersrrucrures.—Full 
Vessels... 


Scantling 


238 
244 
254 
264 


274 


303 
304 
306 
309 


311 
312 
822 


Table 

23 “Lone” SuPERSTRUCTURES.—Complete Super- 
structure Vessels 

24 Srringer ANGLES 

25 “Snort” SUPERSTRUCTURES 

26 Lowsr DscKs rf ‘ 

27 BULKHEAD STIFFENERS BRACKETED 


2) 
28 BULKHEAD STIFFENERS LUGGED mae sas 
29 BULKHEAD STIFFENERS, TUGS ... a sis 


30 ATTACHMENTS FOR STIFFENERS 

31 BtrKwRad PLATING ... 00 weve ts 
82 TUNNEL STIFFENERS' ..- a cae £0 
33 Horiwonran GirpERS IN Om Furt Tanks 


34 VukiricAn Strrfenars ON Bounpary BULK- 
HEADS OF Ou, FuEL BUNKERS AND DEEP 
Water Bannasr Tanks 


35 Non-WATERTIGHT BULKHEADS des 

36 Hato WEBS 

37 EQUIVALENT SECTIONS = = Pe 
38 RiveTinc.—Diameters and Spacing of Rivets... 
39 Riverine or Enp Laps AND SEAMS ... 


40 Rivetrnc.—Number of Rivets in Seams of 
Plating ... 


41 Ruppers, DIAMETER 
42 RUDDERS, 
43 Ruppers, SincLE PLATE 
44 Ruppers, Dousne Pars 
45 QUADRANTS AND TILLERS 
46 BoLTeD QUADRANTS AND 
47. Masts oF Steam VESSELS 

48 Srays TO Masts OF STHAMERS... 
49 Masts or Samine VESSELS 


CouPLINGS 


NOLERS sa 


50 YARDS AND TOPMASTS OF Sarina VESSELS . 
51 Sranpinc RicGine OF SAILING VESSELS 

52 ANCHOR CRANES... 

53 EQUIPMENT FOR STEAM VESSELS 

54 EQUIPMENT FOR SAILING VESSELS 

55 EQuirpMEeNt For Tuas 

5@ RENEWAL OF CHAIN CABLES 


Page 


336 
340 
341 
342 
343 
346 
349 
349 
350 
350 
351 


The scantlings of sectional materials used in 
the Tables are British Standard Sections. 
Where it is proposed to use sectional materials 
complying with the revised British Standards 
described on pages 437-439 of the Rules, the 
Committee will be prepared to accept scantlings 
for such sections on the basis of equivalent 


strength. 
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KEELS, STEMS and STERNFRAMES. 


TABLE 1 


FIRST LONGITUDINAL 


STERNFRAMES 
NUMERAL STERNFRAMES 
BAR WITH APERTURES. 
Lexa STEMS, WITHOUT 
1 wile as KEELS. Ie = 
ERTURES. 
wi cS ee stern Poet. Rudder Poet 
Inches. Inches. Inches, Inches. Inches. 
1000 6 x1 54 x1 5} x1 5+ x 24 bP Kaos 
1500 64 x 1} 53 x 14 52 x 14 54 x «23 5t x 28 
2000 7 xi 6 x 1} 6 x14 53 x «63 5k x 38t 
2500 3000 7 x1} 6.X.13 6+ x 13 6 x 8% 5g x 3h 
3000 3500 74 x 1% 64 X 14 64 x 2 6} x 4} 5 x 44 
3500 4000 74x 2 63 x 18 63 x 2h 64 x 45 5g x 44 
ie | E E ee tS eres 2 
4000 4500 | 7 x 2} 7x | 7 x 2h 6 x 5 6 xX 5 
4500 5000 73 Xx 28 nx 7 X 23 7 x 5} 6+ x 5f 
5000 6000 8} x 23 7% x2 | 7k x 2 7% XxX 5t 63 x 54 
x. : | = oo ok 
6000 7000 8h x 2h 7x2 | 8 x28 gh x 54 7h xX by 
22 x. ae = >. ao | = ee — 
7000 8500 9 x 2% a xe | 9 x28 9 x 5} 8 x 5¥ 
8500 10000 =| 10 28 84 x 2} 9h x 23 9b x Gt 84 x bt 
cot —-- = 4 : = 
10000 12000 | 104 x 23 9 x 23 10 x 2% LON st 2 9 x 7 
12000 14000 11 x 2% 94 x 2h 105 x 8 104 x 7% 9 x 7 
14000 16500 10 x 28 104 x 3} 104 x 8} 9 xX 8} 
16500 19000 104 x 23 11 x 33 yada 9x 9 
19000 22000 11 x2o% | 114 x 3h 11g xX 95 10 x 95 
22000 26000 11 x 3} 114 x 33 12 x 10 105 x 10 
26000 30000 114 x 3} 12 x 3 12} x 104 11 X 103 
ae =. | be ER, PUA 

34000 2 x8 | 12 x4 12} xX 11 11 x11 

38000 12 x 3} 12 x 4} 13 xX 113 115 x 114 

i ee 
Luoyp’s REGISTER OF SHIPPING, Lonron.—13th July, 1922. 5 


ULL SCANTLING SINGLE DEC 


- 
aaa | 
RS AT CENTRE IN WAY OF SINGLE 
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SIDE FRAMING. 


K VESSELS—FLUSH DECK. 


TABLE re 


(See Continuation. ) 


pEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOO 
FRAME © TYPE OF FRAMING IN BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO DECK AT SIDE. 
SPACING. FRAMING. PEAKS. 
Feet, Feet, Feet, Feet. Feet, 
10 12 138 14 
Inches. Inches. Inches. Inches. Inches. Inches. Inches. 
Frames... ++ + 
| 
| Reversed frames .. 
21 
Depth of framing .. 
seg tases dE aeRO 4 x24 X-28 4 x2}x-30 4 X2k x?82 4 X38 X-82 
| feta d 
a. 2 $4 4 
Frames 
Reversed frames .. 
214 
Depth of framing ..| 
“angie frames... 4 x 24 x +28 4 x2}x-30 4 xX24x-82 4 Xb x84 4 x8 X84 4 X38 X-36 
Frames 2h x 24 x -24 2h x 2h x 26 
| Reversed frames .. 2h x 2k x +24 24 x 2 x +26 
12 14 214 | 
| Depth of framing .. 24 24 
sueteenes.. | sears 4 xX2hx-34 44x83 X+32 44x8 X-34 5 x3 x-30 
—— ——} ae. = 
| Frames 3 x2x-24 8 xX2kx-26 8 x2hx-28 
13 2 Reversed frames .. 24 * 2h x24 25 x 24 xX 26 2h x 2h x +28 
2 
Depth of framing .. 3 3 3 
| angietrames .. .| 4 X2hX-B4 4kx3 X82 5 x8 X-B4 5 XB X-88 BEX x84 
Frames 24 x 24 x +26 3 x8 X-28 8 XB X28 8 x8 K:5 
a ? | peversea frames ..| 2h X 24x26 2h x 2h x +28 8 x2hx-28 8 x 2h x-80 
22 
Depth of framing .. 24 3 34 34 
| Angie frames .. ..| 44X83 X38 BEXS x34 5x8 x-40 6 x8 X: 
| Frames | 8 X24 x*-26 8 X8 X28 3 X8 X-30 So x3 Bs 
Reversed frames é 2k x 25 x +26 3 x24x-28 3 x2}x-30 8 x2hx- 
15 22h 
| Depth of framing -| 3 34 34 | 34 
| | | 
|angiotrames .. ..| 9 X38 «+38 54x38 x-40 6 X38 X-36 64x38 xX: 
| Frames Bh x 24 K 26 | 3 x8 X82 
| peversed frames ..| 24% 29.K-26 8 x24x-82 
16 22) | , 
| Depth of framing .. 34 34 
Angle cucietmmes 54X83 K-36 6x8 x: 


+ —— , 


FULL SCANTLING SINGLE DECK YESSELS—FLUSH DECK. 
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SIDE FRAMING. 


TABLE 2 


(See Continuation. ) 


pepra (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO DECK AT SIDE. 


| PRAME | TYPE OF 
D a 
| eae aaa | Feet, Feet, Feet, Feet, Feet. Feet, 
15 16 brs 18 19 20 
Feet, Inches, Inches, Inches, Inches, Inches. Inches, Inches, 
| Frames 
| Reversed frames .. 
10 i 7 
| Depth of framing .. 
| Angleframes .. .. 
| Frames 
Reversed frames .. 
11 214 
Depth of framing .. 
| | 
| Angle frames .. .. 
Frames 3X 24 x 26 
Reyerged frames ..| 24X24 X-26 
12 21h 
| Depth of framing .. 5 
| angieframes .. ..| 5 X38 X-38 
| Brames 3 x2hx-28 3 x2)x-30 
| miugnen gain — : x24 x -38 3 x24 Xx 30 
13 22) | 
| Depth of framing .. 34 34 
Angieframes .. ..) 53X83 X-40 
| Frames 8 XB X-82 3 X83 x-82 
Reyersed frames ..| 3 X24 X82 38 X38 X-82 
14 22 
| Depth of framing .. 34 3 
aE cge tein BE KBY MBA 5yxB X-28 
— 3 X83 x-82 34x38 x-32 BE x3 x-32 
| Reversed frames .| 8 X38 X-82 3X3 X-32 Bkx8 x-32 
15 224 | 
| | Depth of framing ., 34 4 4 4 
| Bulb angleframes.| 54X83 X-28 5k xB x-3B4 54x38 x-40 6 X38 X-38 
¥ 
| Frames... . 35x38 x-80 3hxB X-82 35x38 x-82 Bhx3 X-86 4 x8 X-86 
“a oe | 8 XB X-80 3 XB X-82 8kx8 x-82 BExX3 X36 84x38 X-36 
Depth of framing .. 4 4 4} 4} 5 
Bulb angle frames... 53X3 X34 5} x8 x-40 6 X3 X-38 64x38 X-32 64x38 xX-44 


82 
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SIDE FRAMING. TABLE & 
FULL SCANTLING SINGLE DECK VESSELS—FLUSH DECK. (See Continuation.) 
DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
FRAME TYPE OF FRAMING IN BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO DECK AT SIDE. 
D SPACING. FRAMING. PEAKS. 
Feet. Feet. Feet. Feet. Feet, Feet. 
14 15 16 17 18 


ons | nS | ee ae | Nee eee camaro aeesonres eee! oe en a (aa Ten 


Inches. Inches. Inches, Inches. Inches. Inches. Inches. Inches. 
oa ee od 34 x25 x -28 34x38 x30 34 x8 X-32 34 x3 X-32 3hx3x-36 | 4 x3xX:B4 | 454X334 
5 Fe OEE 2k x2kx-28 | 3 x8 x-30 | 8 X8xX-32 34 X 8X +32 34 X3.x°36 34 x3 x +34 34x 3 x +34 


Depth of framing. 35 4 4 4 4 5 bk 
Angie or bolo | 5h xBX-40 | 5EXS X34 phx3x-40 | 6 x8x-88 | 6x3%°2 6h x3x-38 | 7 X3X-36 
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| aes 


Fame. eo] (SEX QR IS 4 X8X-+32 4 x3x-B4 | 4 X8X-34 44X83 xX -32 44 X38 X-36 
Reversed frames ..| 8 X25 X ‘26 8 X3X-23 3 x3x-34 | BExX3x-3E 34 x3 x +32 34 x3 x +36 
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Depth of framing.. 4 


44 4} 5 5} 5} 
6 x3X-88 6 x3x-42 | 64x3x-38 64 xX 3x +46 7 x3x-40 


Angle or bulb 
angle frames}; 6 X 3 X38 


Pee ae eel ea eae a 


Fam +o) (OEMS K-28 4 x3x-34 | 44x3X-82 4kx3x-36 | 44x8x-40 
a Reversed frames ..| 3 X25 X +28 ak x3x-b4 | 3bx3x-32 84x3x-36 | 4 x3x-40 
3 
Depth of framing.. 4 5 bt BS 5} 
Angle or bulb 
angle frames| 64 X3 X-S4 6hx3x-88 | 64xX3X-46 7 x3x-40 | 7hxX3x-36 
ee ——— as hts | bs Semen wea New 
ee ae TSE 80 44 X 3X +38 44 x 3x -40 44x83 x-40 
\ Reversea frames ..| 3 X 24 x -30 4 X3X-38 4 x3x-40 44 x38x-40 
23 
Depth of framing.. 4 5} 5} 6 
Angle or buib 
angle frames| 64X83 X -36 7 x8x-44 7k xX3x 36 1k x8x-44 
a anna = rs ae eal ——_ 
wri: we te OO 6°90 44 x8 x -42 5 x8x-40 
Reversed frames ..| 8 X83 X°30 4k x8 x 42 44 x8 x-40 
24 
Depth of framing.. 4 6 64 
Bulbangle frames | 54X83 X-84 8 x3X-38 8 x8x-40 
ce as ee ‘pai Ge Os a RN SS © eee Ie ee 
Frames «. +) + 34x38 Xx +82 5 x8x-40 
Revered frames | $ XB X*S2 5 x8x-40 
24 
Depth of framing.. 4 y 
| 
Bulb angle frames... 54X38 x-40 84 x8 x40 
eames «te wl SERS x +84 5 x8x-44 
| peversed frames... 3 X8 X-34 5 x8x-44 
244 
Depth cf framing.. 4 ] ’ 
Bulb angle frames... 6 X3 X +30 | 8h x3 x -46 
| ! ’ | I 
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SIDE FRAMING. TABLE 2 
FULL SCANTLING SINGLE DECK VESSELS--FLUSH DECK. (See Continuation.) 
DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
= FRAME TYPE OF BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO DECK AT SIDE. 
SPACING. FRAMING. Feet. ext. weak: Feet: Feet. Feet. 
20 21 22 23 24 25 
Feet, Inches, Inches, Inches, Inehes. Inches. Inches. Inches. Inches, 
Frames .. .. «. 44 X 8X +38 
Reversed frames ..| 4 X3X “38 
17 23 
Depth of framing... 5} 
Bulb angle frames.. 7 X3xX-44 
Frames .. .. «| 44X3X-88 5 X3X-38 
Reversed frames .. 44 X3X-38 44 X3X-38 
18 23 
Depth of framing.. 6 64 
Bulb angle frames.. 7 x3x-40 8 X3Xx-°38 , 
Frames .. .. «| 44X3X-40 5 x38x-40 | 5 x3 x-40 
Reversed frames ..| 45X3X-40 | 45X3x-40 | 5 x3 x-40 
19 233 
Depth of framing.. 6 63 7 
Bulb angle frames... 7} x 3 X -42 8x3x-40 8 x83 xX-52 
Frames .. .. «| 5 X3X-38 5 X3x-42 | 5 X8 x-42 | 5EXBX-42 
Reversed frames ..| 4$X3X-38 | 44X3x-42 | 5 x3 x-42 | 5 XBx-42 
20 234 
Depth of framing.. 64 64 7 7% 
Bulb angle frames..,) 8 X38 X-38 8 x8x-44 8} x3 x-42 8h x3 x -52 
Frames .. .. «| 5 X3X-42 5 xX8x-42 5x3 x-40 5EX3xX-42 | 6 X3 X-44 
™ Reversed frames ..) 4hX3X-42 | 5 X3xX42 | 5 X83 x40 | 5EXBX42 | 5EXB X44 
24 
Depth of framing.. 64 7 7 8 8 
Bulb angle frames... § xX 3 X-44 8kx3x-42 | 8hxB x-48 | 9 XBxX-48 | 95x BRX-48 
Frames... | 5 XBX 44 5k xX 3X42 BExS x40 | 54x8x-44 | 6 XB X-46] 6 x3 x-46 
Reversed frames ..) 5 X3X-44 5 x3x-42 | 5bx8 x-40 | 5Ex3x-44 | 5EXB X-46 | 6 XB X46 
22 24 
Depth of framing.. 7 74 8 8 84 9 
Bat angieframes., §4x3x-46 | 8hx8x-52 | 9 x8 x-42 | 9 x8x-50 | 9x8}Xx-50 | 10 X3Ex-48 
Frames... 54 x3 x-44 5b x3 x-44 6 X38 xX-44 
Reversed frames...) 5 X3X-44 54X38 X44 54x83 x-44 
23 244 
Depth of framing.. 1} 8 8} 
Bulb angle frames... 9 X3X-42 9 ixi826450 94 x 33 x48 


C—O O:C(t‘((’#tOt#(Ui#tét(#iw#ta(#iti(i#it(t(ié#t((iéiiwdwiwddeeeeeeeeeeeeeeeeeeeeee 
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SIDE FRAMING. TABLE © 
FULL SCANTLING SINGLE DECK VESSELS—FLUSH DECK. (See Continuation.) 
pePrs (G) At MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
ae enuos yaaunte In portoms, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO DECK AT SIDE. 
SPACING. FRAMING. PEAKS. as ae ett, Feat. Fest. 
| 20 21 22 23 24 
Feet. | Inches | Inches, Inches. Inches. Inches. Inches. Inches. 
| prames.. . i -| 4 %8X-B2 6 xBx-42 6 xB x42 6 X$ x44 | 6 xB X42 
24 | Reversed frames .. 8 X8x-B2 5 X8xX-42 5yx8 xX -42 5} X 8H X44 6 X84 x42 
ont | | 
| Depth of framitig ..| 43 8 8} 8} 9 
| gulp angle na: 6 X3X-38 9 X3x-46 gh x 84 X44 10 x85 x46 10 x85 x%-50 
| Se aH F as ae . = age Se 
| erage ca at on Bees x Be 6 x3 X-46 6 x8 x**46 6 x8 X-46 64 x3 x46 
| Reversed frames | 3 X8X-B4 bx X-46 bk X 3h K-46 6 xX3kx-46 6 x3kx-46 
25 255 | | ' 
Depth of framing “| 4} 8} 8} § 95 
Bulb angleframes..| 6 X3X-42 94 Xx 34 x -50 10 X38} x-50 10} X 34 X -46 104 x 34 x “54 
| | — - ce 
| vrames.. .. .| 4 X8X-86 6 X83) x ‘46 6h x 84 X46 6} x 34 x -46 
| 
ote "Reversed frames  § XBX36 6 X34 x46 6 x3} xX-46 Gk X 84 x 46 
26m | 
Depth of framing .. 4 i) 54 10 
| pulp angle frames.. 64 x8 x +82 104 x 34 x +46 104 x 35 X “D4 11 x8}x-50 
me z a : 
[nomen = + 4} X8 X86 6} x 3h x -46 64 x 3h X48 
Reversed frames .| 3 X8X-38 64 X 34 x -46 64 X 84 X48 
27 264 | 
| Depth of framing ..| 4} 10 10 
| | 
| Bulb angle tranies.. 64 x3 X86 1 it a 34 x -50 ll x 34x -56 
= - — — — — == 2 — _— ~ 
Frames... ++ = 44 X3 x +86 7 x3hx-48 
| Reversed frames ..| -3 X8X-36 64 X $4 x -48 
28 27 
| Depth of framing ..| 5 104 
| Bulb angle frames... 64 X3x-44 114 34 x -50 
| ‘ a. 
| Framés.. .. ++ ++| 5 X8xX-36 
Réversed frames ..| 3 X8x-36 
29 27% | 
| Depth of framing ..| 5} 
| Bulb angle frames.. 7 x8x-40 
aC] Me = 
Frames.. .. « «| 54x38 X‘38 
| Reversed frames ..| 3 X3X-38 
380 7}. a 
} | Depth of framing ..| 5} 
| Bulb angle frames ..| TAS x A4d 
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SIDE FRAMING. 
FULL SCANTLING SINGLE DECK VESSELS—FLUSH DECK. 


TABLE 2d 
(Concluded.) 


Lioyp’s ReGISTER OF Surpprnc, LONDON.—25th June, 1925. 


DEPTH (da) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
RAMA TYPE OF EOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLES EOTTOMS, TO DECK AT SIDE. 
D 
SPACING. FRAMING. Feet, Fevt, Feet. | Feet, Feet, Feet. 
25 26 27 28 29 30 
Feet. Inches. Tnches, Toehes, Inches, Inches, Inches, Inches. 
| Frames.. .. « | 
24 = | Reversed frames .. 
Zo | 
| Depth of framing .. 
| Bulb angle frames... | 
_| = = is a arms 
| 
Frames., 
Reversed frames .., 
25 25 
Depth of framing .. 
| 
| Bulb angle frames.. 
= | - | } 
‘wraied.. .. .. «| 64 X BEX -BO | 
| 
| Reversed frames... 64 X 35 X “HO 
26 a | 
Depth of framing ..| 10 
“Bulb angie frames... 114 x 84 X-48 
— \- 
| esa, ill  — 7D SY 48 7 xB x-52 | 
| 
| Reversed frames ..| 64 x 3k x48 7am 34 x *H2 
27 265 | | 
“| Depth of framing ..| 103 103 | 
| Bulb angle frames... 114% B4 X +50 12 84x +48 
| 
— |- | 3 
| | 
| Frames | 7 «Bh x2 74 x 34 x -52 7k x 84 x -52 
| Reversed frames ..| 7 X34 X +52 7 X8kx-52 Tk X 34 X -52 
28 aT 
Depth of framing .. 104 11 114 
| 
| Bulb angle frames.” 12 X 3h X48 12 x3hx-58 12 x3hx-66 
- = | ——— : = a obs 
|Pramés.. | 74 XBR X*D2 8 X85 X52 8 xX Bhx-52 
| meversea frames. = 7 XB} X+2 ThxBhx-52 | 8 XBhX-52 
29 274 | 
| Depth of framing . | ll 12 | 124 
| Bulb angl | 
(MMMchannel frames) 12 X85 X«56 12x 34x 84x56 12x4 x4 x+52 
= = — . 2 | a 
| steaimae.. 0 wid) «| 8 x8hx-b2 8 xBhx-52 | 8 xBhXx-54 8h x 34 x “54 
Reversed frames .., 74 x 34 x -52 8 xX 34 x -52 8 xX 3} x +B4 8 Xx 34 x 54 
30 28 
| Depth of framing .., 12 124 123 13 
| | 
| Channel frames .. atid tat x4 X-52)12K4 K4 K-56) 18K4x4x-50 
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SIDE FRAMING. TABLE OA 
FULL SCANTLING SINGLE DECK VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. (SEE CONTINUATION.) 
DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
FRAME TYPE OF FRAMING IN BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO DECK AT SIDE. 
SPACIEE: TEAMISS. PEAKS. Feet, Feet, Feet, Feet, Feet, 
10 12 13 14 
2 ee epeeeie ars fe Eee EEE aot 
Inches, Inches, Inches, Inches, Inches, Inches, Inches, 
Frames 
Reversed frames .. 
10.4} 21 
Depth of framing .. 
ange teen | 4 DEBS 4 xX2xX-28 4 x25 x-32 4 X38 X:36 4k xB X-34 
ee ee ee 3 m - es lt Ree 
| Frets 24 x 2h x -26 2h x 24 x +28 3 x2hx-26 
| Reversed frames .. 2k x 24 x -26 24x 24 X +28 24 x 24 x -26 
11 214 
Depth of framing .. 24 24 3 
| \angleframes .. «| 4 x 24 x -30 4 x24 x-30 4 X38 X:36- 4b x3 X-36 45x38 x-40 5 X38 X38 
; ee EE eee Des ) se 
Frames... 3 x2hx-24 3 x2}x-28 8 xX2)x-28 
| 
12 o1h Reversed trames 2k x 24 x 24 24 x 24 x -28 3 x2hx-28 
Depth of framing ..| 3 3 3h 
suet keah 4 DRX 34 4kx3 x-34 5 x8 X-36 5 x8 x40 bkx3 x-40 
Frames ww se 2h x 2b X +28 3 x2 x-28 8 X24x-28 3 x8 X-26 
138 99 Brayerne ANAS ais 24 x 25 X +28 24 x 24 X +28 8 xX2)x-28 3 x8 X-26 
| | Depth of framing .| 2h 3 3h 34 
| 
| Angle frames .. | 44x38 X-34 43x38 x-40 5 x8 x-40 5} xB x-40 6 x38 X:38 
: aces & ceed i Maal See = = > es his. ) ee 
| | premes... » | 8 X2hX-26 gexaknseey | 8.x8 cota | 8 x8 290 
jae | ‘: | Reversed frames | 24 3 24 x :26 3 x 2k x 28 3 XB X-26 38 xB x-30 
| »* | } 
Depth of framing . 3 34 34 33 
| | | 
Angleframes .. | 5 X3 x38 bkx3 x40 ® 6xXiBi X88 64X38 X-38 
— =! ae eee a) a! eee 2 cr | 
Fane... || See PRR 3 x8 x26 3 x3 x-30 3 X83 X-B4 
15 2h “Meversea games. 2 x25 x-26 3 XB X26 3 x3 x80 3 x8 X-34 
; Depth of framing .| 3} | 34 34 3} 
Angie or bulb | 
angle frames) 54 X3 X-36 6 X83 X-38 64x38 X-38 54x83 X32 
n = stoke! 2a | ees | Seen _ 
Grampa dex £4. Shoe Bhi%226 8 x8 x-34 34x83 X-32 
| 
| Reversed frames | 3 x 24 x -26 3 x38 X-B4 38 X38 X-32 
16 224 | 
| Depth of framing .. 4 3h | 4 
Angle or bulb | 
angle teaibea, (iG* 9X Si K-S60 - | BExXS X82 54x38 x-40 
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SIDE FRAMING. 
FULL SCANTLING SINGLE DECK VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. 


TABLE 2a 
(SEE CONTINUATION.) 


DEPTH (() AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 


FRAME | TYPE OF BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO DECK AT SIDE. 
D | SPACING. FRAMING. Feet, Bret. Feet, Feet, Feet, Feet, 
15 16 ax. i8 19 20 
Inches, Inches, Inches, Inches, Inches, _ Inches, 
Frames 
Reversed frames .. 
Depth of framing .. 
Angle frames .. .. 
Frames 
Reversed frames .. 
Depth of framing .. 
| Angle frames .. .. 
Frames 3 x24 x-30 
Reversed frames ..| 3 X24 X-80 
Depth of framing .. 34 
Angle frames .. .. 
| Frames 8 x8 X-32 
| Reversed frames .. 38 X83 X-32 
Depth of framing .. 34 
eae Soule trast BEX3 X-28 
| . ee: | 
| Prames 34x83 x-32 34x38 X-36 
| Reversed frames ..J 3 X38 X-B2 3 X38 x-36 
| Depth of framing .. 34 4 4 
| Bulb angle frames.. 5X3 x-B2 bEx3 x-40 6 X8 X-B4 
| Frames 34x83 x-B2 34x38 x82 34x38 x-86 4X8 X84 
| Reversed frames ..| 3 X3 X32 34x38 x-32 34x38 x-36 84x3 X-B4 
| Depth of framing .. 4 4} 4 5 
| Bulb angle frames.. 54x38 x-40 6 X38 X:38 64X38 X-B2 64x38 X-38 
Frames 34x38 x-32 34X38 X-36 4 X38 x-B4 4 X38 x-84 44x38 x-40 
Reversed frames ..| 35X3 X-82 84x38 X-86 Bhx3 x-B4 4 X38 X-B4 4 X3 x-40 
| Depth of framing .. 4} 44, 5 5 5} 
| Bulb angle frames... 6 X3 X-38 64X38 Xx-82 64x38 X-38 7 X38 X-36 74X38 x-36 
| eee reen ess 2 


ON —— 


240 


SIDE FRAMING. TABLE AN 
FULL SCANTLING SINGLE DECK VESSELS WITH 100 PER CENT. SU PERSTRUCTURES. (SEE CONTINUATION.) 
7 | | pepra (@) AT MIDDLE OF LENGTH FROM TOP oF FLOORS AT CENTRE IN WAY OF SINGLE 
pee — | pRAMING IN BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO DECK AT SIDE. 
D SPACING. FRAMING. PEAKS. Feet. Feet. Feet, Feet, ra Feet, 
14 15 16 ily, 18 19 
‘Inches. | Inches. Inches, Inches. Inches. Inches. Inches. Inches, 
bee. os, <2. | (SRM BY RBS 3 x 8 x +32 34 X38 X +36 4 x9x-34 | 4 xBX-B4 | 44xBxBS | O x3 X38 
| elie Hens | (2 *24X:28 3h x8 Xx +32 34 X8X +36 8hx3x-34 | 4 x3x-B4 | 4 xBx-B8 | 4 X38 x38 
i Depth of framing..| 4 44 43 3) 5} bk 6 
angie or bal | ghx8 X-36 | 6 X8XB8 | 6hxXSX-B2 6hx3x-38 | 7 x3x-B6 | 7 x Bx-44 Thx3 x-40 
5 —————— — : es _ — 
Frames 4. + «| 34x38 x30 4 X8X-32 4 X3X-84 45 xX3xX-88 5 XBx-B8 | 5 XB x42 
Reversed frames ... 8 X3 X-+30 4 X8X-32 4 x8x°-34 4 X3X-B8 4 x8X-38 4 x8 xX-42 
. Depth of framing... 4 5} 5} 5} 6 6 
| Bulb angle frames... 5} XB X34 6) X38 x -46 7 X8xX-36 7 X8x-44 7k x8 x-40 8 x8 X-38 
= - a ee 
Frames. «. --| 34X38 X°32 44x3x-86 | 5 xBx-B8 | 45 x8x-42 | 5 XB X42 
Reversed frames... 3 X3 X*32 4 X3X-36 4 X$X-B8 4 x8x-42 | 44x83 x-42 
288 Depth of framing.. 4 if 6 6 64 
Bulb angle frames... 5EXB X40 7hx8x-86 | THXBX-40 | 8 XBX-38 8 XB x44 
Frames.» «| 3EXB X34 5 x8x-38 | 5 x8x-42 | 5 XB x42 
Reversed frames ... 3 X3 X34 4kxBX38 | 44x3xX38 | 5 x3 x-42 
oe Depth of framing. 4 64 64 7 
Bulb angle trames..| G X3 X°80 8 X3X-38 8 x3x-44 | 84X38 X42 
Lcetisat. vee oh a BD 5 xBx-44 | BEXB X-42 
Reversed frames ..| § X83 X°32 5 xX3x+44 5 K8 x-42 
a Depth of framing..| 4h 7 7% 
Bulb angie frames..| 6 X8 X38 BhxBx46 | 8$xB xX-52 
—it = = oo oe ; a * i 
| Laprames, ... a» «| AOR S 84. 54x38 X44 
wevedeentames .. gs 3604 | 5x3 x-44 
22 | 24 | | | 
Depth of framing..| 4} 8 
Bulb angle frames... § X% X-42 9 x8 x-50 
| 
| | Prames | 4x3 X-B4 | | 6 x8 x-42 
Reversed frames .| 8 X3 X-34 5kx3 x-42 
23 | 24 | | 
Depth of framing.. 5 8} 
| “bur ance eames. Ghx3 x38 | | 94 x 34 x +44 
| \ 
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SIDE FRAMING. TABLE 2A 
FULL SCANTLING SINGLE DECK VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. (SEE CONTINUATION.) 
DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
PRAME TYPE OF | BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO DECK AT SIDE. 
D } 
| SPACING. FRAMING. Feet. Feet. Feet. Feet. Feet. Feet. Feet. 
20 21 22 238 24 25 26 
= “Tr = = — i = = —— = een — a a 
Feet. | Inches, | Inches. Inches, Inches. Inches. Inches Inches, Tuches, 
Frames. ws .| 5 X83 X-3B8 
R a famed ..| 44X83 X-88 
17 23 BVerse eB | 
Depth of framing ..| 6 
Bulb angle frames,.| 8 X3 X +33 
Frames ww .. «| 5 XS X42 | 5 XB K-4D 
Reversed frames ... 44X3 X-42 | 5 X3 X42 
18 23 
Depth of framing .. 64 Ff 
Bulb angle frames... & XS X-44 &} x3 x42 
- - ny by 
viames .. .. «| BEXB X40 | 5X3 x-40 | 5EXB X44 | 
| Reversed frames .. 4h x3 x-40 5 x8 x-40 5 X83 x-44 
109 || 28% 
Depth of framing ... 5 74 74 
Bulb angle fremhde.| 8 X83 X-d2 8} x3 xX-48 9 x8 x-42 
| 
Frames... | BEXB X40 | SEXB X-44 | 5EXB X44 | 6 XB X-40 
; Reversed frames .. 5 X3 X-40 5 X38 xX-44 5} xB x-44 | 5} x 34 x -40 
20 | 23 
is Depth of framing. 7k 74 8 8} 
| } 
Bulb angle tremes..| 8} x3 x-48 | 9 x3 x-42 | 9 XB X-5O | 9bxX3RX-48 
prams... «| BEXB X40 | 5EXB X-44 | 6 XB X40 | 6 XB X40 | CEXB X42 
tl Reversed frames ..| 54X$ X-40 | SEXB x-44 | SEXBEX-40 | 6 XBEX-40] 6 X 34 x -42 
24 
Depth of framing .. 8 8 8h 9 93 
pulbangleframes..| 9 X3 X-42 | 9 XB X-bO | 94Xx3hX-48 | 10 x8hx-4G] 105 x Bh x -46 
yams .. .4 6X3 X88 | 6 x8 x-40 | 6 x3 x-40 | 6 x3 x-42| GExB x44 | 6h XB x-44 
| 
Reversed frames ... 5} x 34 x +38 5} x 84 x -40 6 Xx 34 x -40 6 x34x-42 1 6 xX 34 x44] 64X By x +44 
22 24 | 
| Depth of framing | 8} 8h 9 9 94 10 
Bulb angle frames. 9}X3hX-44 | 9bxXBhX-48 | 10XBhX-46 | 10 XB3¥X-50| 105X By x -48| 10h x Bb X-58 
Frames... «| 6 X83 X42 | 6 XB X42 | GEXB X-42 
Reversed frames ..| 5X 34X-42 | 6 X3hX-42 | 6 XBEX-42 
23 244 | 
Depth of framing... 84 9 94 
Bulb angie frames... 9} x 35x-52 | 10X84X-b0 | 1053} x-46 


ULL SCANTLING SING 


LE DECK VESSELS WITH 100 PER CENT. SUPERS 


_ 
OF FLOORS AT CENTRE IN WAY OF SINGLE 
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SIDE FRAMING. 


prpTu (d) AT MIDDLE 


TOP OF MARGIN PLATE IN 


FRAME | TYPE OF FRAMING IN -uiiuiteateenisaeii 
D SPACING. FRAMING. PEAKS. Feet, Feet, 
20 21 
ee a a ee ee 
Feet. Inches. Inches. Inches. Inches. 
Frames.. «5 44 x3 x +36 6x38 X42 64x38 x +42 
Reversed frames | 8 X38 X-36 6 x 34 x +42 6 x 34 x42 
24 25 
Depth of framing .. 5 9 9 
Buin engte tramsan) OH SX 4 10 x 84 x *50 10} x 84 X-46 
ee geen) nr On Oe a — aa 
| van.. « «| (5b 8 84 64 X83 X42 
"| peversed frames ..| 38 X3 X-84 6} x 34 X +42 
25 254 
Depth of framing .. 5} 10 
Bulb angle frames. | F 38 2K S86 104 x 3} x 52 
Re eee mean Sree ee 
Wee. + tl OD OER MSE 
Reversed frames .| 3 X3 X “86 
26 26 
Depth of framing .. 5} 
Bulb angie frames.) 7 X3 X-40 
| Frames... ve Be | MB OKS. x -B8 
| Reversed frames .| 34x38 x-38 
27 265 | | 
Depth of framing -| 5} 
Bulb angle frames..| 7 x8 x44 
6 Coe Mores es eS 
| Frames... i GA) KDRDCBRIX 736 
| 
| Reversed frames | 3 X3 X'36 
28 27 
| | Depth of framing .. 6 
| | 
| Bulb angle sire 1k x 3 x -B6 
Frames... «. «| 54X85 X-38 
Reversed frames Al 34 x8 x-38 
29 274 | 
Depth of framing ..| 6 
Bulb angle frames..| 74 xX 84 X40 
} 
Frames 5} x 34 x -40 
| Reversed frames ..| 34X83 X-40 
so | 238 | | 
Depth of framing .. 6 


Bulb angle frames.. 
\ 


7h x 84 x -44 


OF LENGTH FROM TOP 


TRUCTURES. 


TABLE Ba 


(SEE 


WAY OF DOUBLE BOTTOMS, TO DECK AT SIDE. 


Feet, Feet, 

22 23 
Inches. Inches. 
64x38 x42 64x38 x-46 
64 x 84 X 42 64 x 35 x -46 
10 10 
104 x 34 x -52 11 x 33 x +50 
64x38 x46 7X8 X46 
64 X 84 X46 64 x 34 X46 
10 104 
11x 35x -50 114 x 84 x -48 
eee 
7 x8hx-44 7 xX3hx-44 
64 x 85 x -44 7 xBhx-44 
104 11 
11 x3}x-54 114 x 34 x -50 
alll 
7 x3hx-48 
7 x3hx-48 
11 
114 x 34 x -60 


CONTINUATION.) 


Feet, 


24 


Inches. 


————$—$—$—$_ 


7X8 X46 

7 x8hx-46 
11 

114 x 34 x +54 


—— ee 


7 x3hx-48 


7 x8}x-48 
11 


114 x 385 x -60 


7h x 34 X48 


r 


7 X34x-48 
114 


12 X34x-56 


8 x3hx-48 


lod 


7 X3hx-48 
12 


12 x8} xX-66 
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SIDE FRAMING. TABLE Za 
FULL SCANTLING SINGLE DECK VESSELS WITH 100 PER CENT. SUPERSTRUCTURES, (CONCLUDED.) 


EE eee ee eee eee eee ee ee eee rere errr errr eee een 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
| 


ae a BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS TO DECK AT SIDE. 
Ae Ss os oe be 
SPACING. | SPACING. Feet, Feet, Feet, Feet. Feet, Feet, 
| 25 26 27 28 29 380 
Feet, Inches, Toches, Inches. Inches, Inches, Inches, Inches, 
| Frames. .. .. «.| 
| Reversed frames .. 
24 25 
_ Depth of framing .. 
Bulb angle frames.. 
| Frames.. .. .. 
Reversed frames ..| 
25 254 
| Depth of framing .. 
Bulb angle frames.. 
Frames.. .. .. «| ies x 3 x +48 
| Reversed frames .| 7 X 34 x -48 
26 26 | 
| Depth of framing ..| 114 
Bulb angle frames... 12 34 x -56 
| Frames... .. | 8 X8X-48 8 x8}x-48 
| Reversed frames .. 7 x3hx-48 74 x 35 x -48 
27 265 
Depth of framing .. 12 12} 
BurGnannel frames 12 X3hX-66 |12X35X3}X-54 
k 
| 
Frames.. .. .. .4| 8 x 84 x -48 8 xX 84 x -48 84 x 84 xX -48 
Reversed frames ..| 74 he 34 x -48 8 X 34 x +48 8 X 34 x +48 
28 27 
Depth of framing ..| 12} 13 135 
Channel frames ..| 12X84} 3hX-54| 12X4xX4Xx-50 | 12X4x4Xx-58 
se | s, a 
| Frames.. .. “| 8 xX 84 x -48 84 x 35 X48 9 x4 x-48 9 X4 X52 
fin gyarssa trae! gx 3h x -48 ax 34 X +48 8 xX 8h x -48 8 x 35 x +52 
29 274 
Depth of framing .. 13 133 14 14 
Channel frames 12 x4x4x-50 12xX4x4x-58 138x4x4xX-50 18x4xX4xX:-:58 
b nil ae 5 shales. 
Frames... 1. gx4 x48 | 9 x4 x52 | 9 X4 X54 | 9 X4X-58 
| | Reversed frames .. 8x8} x-48 8} X 84 X52 8} X 85 X-54 8} X 83 X +58 
30 | 28 
Depth of framing .. 14 14 14 14 
Channe! frames 13 X4xX4xX-50 13X4xX4xX-58 138 X4xX4xX-62 14xX4X4X-56 


Lioyp’s Register or Sipping, Lonpon.—25th June, 1925. 
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SIDE FRAMING. 
FULL SCANTLING VESSELS—FLUSH DECK. 


TABLE 3 


(SEE CONTINUATION.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 
AND FROM TOP OF MARGIN PLATE IN WAY OF DOUZLE BOTTOMS, TO LOWEST DECK AT SIDE. 


6xB X-44| 7 XBX- 


FRAME TYP OF FRAMING IN 
D SPACING.| FRAMING. PEAKS. | Feet. Feet. Feet, Feet. Feet, Feet, Feet, 
| 8 10 12 13 14 15 16 
Feet, Inches. Inches. Inches. Inches, Tnehes, Inches. Inches, Inches. Tuches. 
vrames .. «. «| BEX 2HX-26]34X3 X-30 34 x3 x-30 
poversed frames..|8 X24X-26]8 x24x-80) 8 x3 x +80 
18 23 
Depth of framing 4 4 4 
Angioor bald |g x3 x-B8[5 x3 x-B6| 5} x3 x34 
vrames ws «| BEXB X128]35X3 X30 3h x 3X82 | BhX3X-B2 
Reversed frames..|3 X24X-28]3 X3 X-30 3 X3xX-82 | 8) xX3xX-32 
19 28h Depth of framing 4 4 4 44 
Anglo or bab | GhXS X*B4]5¥X3 X34 5x 3x40 | 6 X8X-38 
Frames .. « «(84X83 X°B0]3bX3 X32 3h x3x-30 | 4 x3x-30 | 4 x3 xX +34 
peversed frames..|3 X24X°80]3 X38 X-32 3h x3x-80 | 3) x3 X-30 34 xB X-34 
ae 23h Depth of framing 4 4 4t 5 | 5 
Angle or bulb ¢4x8 X-36]5)x3 X-40) 6 X3X-B2 | 6 XBxX-44 | 64X39 X-38 
dh SE | 2 Aes = pew ae Se 5 ee eee 
yrames .. .. «| BHX3 X-80|35X3 X-30 3h x3x-32 | 4 x3x-32 | 4 x3xX-B6 | 4 X8X-°34 | 
; Reversed frames..|3 X8 X°30|8}X3 X-30 3h x8 X32 | 85X38 x-B2 3hx3x-36 | 4 x8x-34 
a - Depth of framing 4 45 4} 5 5 5} 
Bulb angie trames| 54X38 X-34|/6 X38 X-32| 6 %3X-B8 | 6EXBxX-B4 | OEX3X-44 | 7 X83 X36 
prames .. . «| BShXB X-82/3hx3 X-32 3hxX3x-36 | 4 xX3X-36 | 4 x3x:B4 | 44x8x-82 | 4b xB X86 
bie = neversea frames..|8 X83 X*82|8hX8 X-32 3) xX3xX-36 | 8bx3xX-36 | 4 x3x-B4 | 4 x8X-32 | 4 x3BX-36 | 
ee Depth of framing 4 : 4 44 5 bk 6 6 
Bulb angle trames| 54X8 X°40/6 X38 X38 64x 3X32 | 6)xX3x-44 | 7 x3x-B6 | 7 xBxX-40 | 74X38 X-36 
yrames .. « {8X8 X°34|3hX3 X-B6) 4 x3xX-B4 | 4 X3BXB4 | 4 X3X-36 44 xX8X-86 | 44x3 X36 AL X 8 X86 
da out Reversed frames..|8 X83 X‘84|3hX3 X-36 34 x3x-84 | 4 x3x-34 | 4 x3xX°36 | 4 X3x-86 | 4 X3X-36 44 X3 X36 
Depth of framing 4 4} 5 bs ot 6 6 64 
Bulb angie frames|6 X83 X°80|65X8 X-32 64 x8x-38 | 7 X8X-36 | 7 x3x-40 | 74xXBX-B6 | 7x3 X36 7k XB x46 
vrames ss 4 XB KB2l4 MB X-Bd] 4 XBX:B6 | 4 X8X-B6 | 45x35 X34 44 X83 X-36 | 44x 3X86 | 5 X8X-36 
ee = neversedframes,.|8 X8 X°82|84X8 X-34 3hx3x-36 | 4 xX8x-36 | 4 X3xX-B4 | 4 X3X°36 | 44 X 3X -36 44 X83 X-86 
Depth of framing| 44 5 | 5} 6 6 64 7 
Bal angioframes|6 X8 X°88/64X3 X-38 64x3x-44 | 7 xBx-40 | 7 X3X-46 7hx3x-36 | 74xX3X-46 8 X3x-42 
prames .. . .j4 XB X:B4/4 XB X-86| 45xX3X-34 4b x3x-B4 | 44x 3x -36 | 4hx8x-86 | 5 x3x-40| 5 X3X-38 
25 abt | Reversed frames... 3 X3 X“34 3Lx8 x-36| 3b xX3x-34 | 4 xX8x-34 | 4 X3X°36 | 44 X3X +36 | 44x3x-40 | 5 X8X-38 
Depth of framing 4 5 5} | 6 6 63 64 7 
Bulb angle frames|G X3 X-42 36.| 7 X3X-46 | TEX3X-36 | 7HX3X-46 18 x3x-40 > 8 X3Xx-46 


er RL 


t 
| 


FRAME 
| SPACING. 


| 


TYPE OF 
FRAMING. 


SIDE FRAMING. 
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FULL SCANTLING VESSELS—FLUSH DECK. 


TABLE 3 


(SEE CONTINUATION.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 


AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


Feet, 


17 


Feet. 


18 


Feet. 


19 


Feet. 


20 


Feet. 


21 


Feet. 


22 


Feet. 


23 


Feet. 


25 


Feet, 


24 


Inehes. 


23 


Frames 
Reversed frames.. 
Depth of framing 


Bulb angle frames 


Inches, 


Inches, 


Inches. 


Inchez. 


Inches. 


19 


234 


Frames 
Reversed frames.. 
Depth of framing 


Bulb angle frames 


Inches, 


Inches, 


Inches. Inches. 


20 


234 


Frames .. 
Reversed frames.. 
Depth of framing 


Buib angle frames 


21 


24 


Frames 
Reversed frames., 
Depth of framing: 


Bulb angle frames 


22 


Frames .. 
Reversed frames.. 
Depth of framing 


Bulb angle frames) 


23 


24} 


Frames 
Reversed frames... 
Depth of framing 


Bulb angle frames 


24 


25 


Frames 
Reversed frames.. 
Depth of framing 


Bulb angle frames 


\5 X3X-36 


5 X8X-36 
74 
84 X83 x-38 


25 


254 


| Frames . 


Reversed frames.,. 


Depth of framing 


Bulb angle frames 


| 54 X 3X +38 


5 X3X-38 | 


8h x3 x-44 


5X 3X -42 


5 X8x-42| 


84 X38 Xx -52 | 


a 
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SIDE FRAMING. TABLE os 
FULL SCANTLING VESSELS—FLUSH DECK. (SEE CONTINUATION.) 


| 
| DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 


AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 
FRAME TYPE OF FRAMING IN 


SPACING.| FRAMING. PEAKS. Feet, tisk: Feet. Feet, Feet. Feet. Feet. Feet. 


8 10 12 18 14 15 16 17 


Inches, Inches, | Inches. Inches, Inches, Inches. Inches, Inches. Inches. Inches. 
| wrames .. .. -.|4 X3X-36 4h x Bh x -BAlh x Bh X -BE|AE X Bb x “BE 4D X Bh X “B85 X34 x-B85 xX8hXx-40\5 x 85x 405 x 84 x> 
Reversed frames,,|3 X83X+36|8 X 3} X 84/3 x 3h x +3634 X BS X 36/4 x 3h x -B8\4 X 85 x -38/4 x Bb x 40/45 X 84 X 405 x84 X- 
. Depth of framing 4 5 5 5} 5S 6 6 64 7 


Bulb angle frames| 6h X 8 X +32 | 7 X 34 X -36/7 x B4 x 40/7 x Bh xX 36/74 x BB X 40/8 x 34x -B88 x B4 x 42/8 x Bk X 50/84 X 85 X- 


ae 


Wrames .. «. «(44 %8% 134 4h x Bb x -B6\4h x Bh X -BE4H X Bh X “BB/4 X BF X “4215 XB3hx 40/5 XB x 40)5 x34 x-40/5 x 84x: 


= 
x 

oo 

we 
x 

= 


, neversed frames,,|3 X3X:B4|3 Xx Bh X-B6|34 X35 x “B6l4 % 84 x +884 X Bb X42 45 x BEX 405 XBHX-40D XBR: 
26 
Depth of framing 5 5 bs by 5} 6 64 i | 7 


Bulb angle frames| 64 X 8 X -38 |7 x Bh x -40\7} x Bh x -B6|74 X Bh X “40/74 X BB x “488 x 34 x 42/8 x BE X “HORS X BS x -48)9 x 34x: 


wrames .. .. | 44X8X+B6(5 x 35X-B6)5 x Bh X +38) x 34x -42)5 X85 x 40/5 x BE x 42/5 XBEX-42/5 X Bb X 42/55 x Bb x 42 


Reversed frames..| 3 X 3 X ‘36 |3 X Bh X B63} x B4 x -BB/B} X BX 4214 x 84 x 40/4 x Bh x 424 x BAX 425 XBR X ABH XBR X- 
27 
Depth of framing 5 5} 5} 5} 6 6 | 64 


~] 
«1 
we 


Bulb angle frames| 64 X 3 X “44 Th x Bh x -B6\74 x Bh x -40\75 X By X 48/8 x 34 x -42/8 x Bk X46 Sh X Bh X 42/85 X BE X “529 x 34 x 48) 


vrames .. . .(D X8X°B6|5 X3hX-B8l5 X35 x -40/5 xB x-40/5 x 85x -42/5 x Bh x 40/5 xX 84 x 40/9 x Bb X 44/54 x BS X 4 


ae. Reversed frames,,|3 X 8X36 |B x 84 X 3834 X Bh X “40/4 xX Bh X-40/4 x Bh x 42/4} x 85 X-4015 X Bx -40)5 XBhX-44)5 X34 X44 
7 | 
Depth of framing 54 54 by 6 6 64 7 7 7 


46\8 X34 X 50184 x 3} X 48/9 x84 x-42\9 x BEX-S 


ea) 
x 
oo 
a 
x 
rs 
tw 
o) 
x 
© 
ae 
x 


Bulb angie frames| 7 X 3 X-40|74 x 84 x “40/74 x 34 x -44 


a 


vrames .. .. {DEX 3X*BB\5 XBRX-425 X BH X38) 425 x3hx-40\5 x 84 Xx -38)5 x Bh x -42\54 x Bh X 42/04 x Bh X 46 


x 
io) 
“4 


4245 x Bh X40 XBhX BIS X BEX 49/5 x34x-42/15 x 8h x-46 
7 74 


6 
Bulb angle frames| 7 X 3 X*44 7h x Bh x 48/74 X BE X 50/8 X By X -46)5 x BEX O/B} X Bh x 42/84 X BH X +5219 x Bh x 48/94 x B4 xX -44 


Reversed trames..|8 X 3 X°38|34 x 84 X-42/4 X 34 x +38) 


= 
x 
oo 

we 


28 


ior) 
ie 
~] 
~1 


Depth of framing 5} 5} 6 


a 


Frames .. .. -.| 55 X3X*40 nh x Bh x 4010h x Bh x-A215b x 8h AO} x Bh x~A2|O} x Bh x 4015 X Bb x 40/5} x SH x AAG x Bh Xx +44 


Roversed frames,.|3 X3X-40 [Bh x 34 x -40/34 X 34 X 42/4 X 34 x-40\4 X34 X 42/44 x 35X 405 X84 X+40)5 X34 X 445 X BAX 44 
| | | | 


Depth of framing 54 6 6 64 64 7 | % «| h | 8 
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Bulb angle frames| 74 X 3X°86|8 X 3h X -42/8 x 8h x-468 x 34 x -50|8} x Bh x 42/84 x Bh x 48/9 x 85 x 44/9 X 84 x -52)9h x 84 x -48 


Frames .. .. ..| 0 X3X*42 Io} x Bh x A215} x Bh X44] x Bh x 42/5) x Bh X AOIDA x BB X “AM 5h X Bh X 42/54 X35 X-46)6 X35 


} air 
én : Reversed frames..| 3 X 8X +42 (3h xX 3h x 42/84 X 3g x -44)4 x Bh x 42/45 x Bh x 40/45 X BX “AAI xBhXAZ/D XBEX AOD x Bh X46 
9 1 | | i] 


Depth of framing | 5} 6 6 64 ‘ 


~] 
~~ 
whe 
~) 
we 
e ) 


Bulb angle frames| 74 X 8 X-38|8 X34 x -46/8 X Bh X “50/8 x Bh x “42/84 x 35 x 48/9 x 84 x 42/9 x Bh x 48/9} x Bh x 44/95 x Bh X52 
} } } 


247 


SIDE FRAMING. TABLE © 
FULL SCANTLING VESSELS—FLUSH DECK. (SEE CONTINUATION.) 
pepre (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, AND FROM 
_ FRAME TYPE OF | TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 
D |sracise.) rramna. | ‘est, “yal seal ; Feet. | Feet, Feet, Feet. Feet, 
18 19 20 21 22 23 24 
Feet, Inches, Inches. Inches, Inches. Inches, Inches. Inches, Inches, 
Frames .. .. ..| Dk X 3h X-40| 54 X Bh x -44 
Reversed frames..| 5 X3}X-40| 5 xX85x-44 
26 26 
Depth of framing 74 7h 
But angle frames| 9 X34X-441 9 X84X-52 
vrames .. .. ..| 5k X 3X44] 5} X Bh X-44] 6 XBR X44 
| epee telat 2h x 3h x44) 54x35 x-44) 55 X85 X44 
27 264 
Depth of framing 1 8 8} 
Bulb angle frames| 9 X34 X-52| 94x 3) x-48/10 x35 X-46 
yrames .. .. ..| Dk X34 X-46| 54x35 X-46| 6 X3B5X-46] 6 XBRX-46 
a a Reversed frames..| 5 x 34X-46| 5} x35 x-46) 54X35 X-46) 6 X34X-46 
Depth of framing 7k 8 8} 9 
Bulb angie frames) 94 X 84X44] 94x Bh X-52lL0 x BE X -50/105 X 85 X-46 
yrames .. .. ..| BEX B35 X-44| 6 XBRX-44| 6 XBHX-46] 6h X 3H X46) 6h x 3h X46 
ag gay | Reversed frames.. 54x 3h x-44| 5b xBhx-44| 6 X 35X46) 6 X35 X-46| 64 X35 X46 
hi Depth of framing 8 8} 9 95 10 
Bulb angle frames! 94 X 3h X-48/10 x3} x -46/L05 X 3 X -46/105 X 83 X-54/11 x 34 X-50 
vrames .. .. | 5X 84X46] 6 xB8hX-44| 6b X35 X-44) 65 X35 X48 64 x 8h x-48| 7 X85 X48 
ats a neversea frames..| 54 X 3h X46] 6 XB4X-44| 6 XBhX-44) 6 X35 X-48) 6h X 34 xX -48| 64 x 3h x -48 
Depth of framing 8 9 of 95 10 104 
Bulb angie frames! 94 X35 X-52/10 xB} x -54|104 x 3h X -50/104 X BE X -D8|L1 X84 X-56 114 x 34 x -50 
prames .. .. ..| 6 X84X-44| 6 x84x-46| 64x B3hX-46] 7 XB4X-46) 7 XBEX-48) 7 X3RX-48 Th X 83 X48 
ae jay | Reversed frames.. bk x34 x-44| 6 XBEX-46] 6 XBhX-46) 6 X 3h X46) 65 X35X-48) 7 X 34 x -48| 7 x85x-48 
sh Depth of framing 8} 9 94 10 104 ll 115 
putb angle frames|10 X34 x -46|/105 X 84 x 46/105 x 84 X “D411 X34 X -5O/11} X 35 x -50 114 x 84 x -60|12 x 34 x-56 
prames .. .. «| 6 XBbX-44| 64XB4X-44) 6h xBhX-48| 7 XBhX-48) 7 XBHX-50] 7 XBR X-50 7hXBEX-5O] 8 X35X-52 
; oa | Reversed frames.. 6 x3hx-44| 6 xBhx-44] 6 X8hX-48) 6 XBEX-48) 65 X35 X-50) 7 x3hx-50) 7 X8EX-50) 75x35 x-52 
: Bs Depth of framing 9 9s 9 10 104 11 115 12 
Bulpansle oF 19 x34 x -b4l10} x Bh X “BOLO X Bh X-S811 X84 X-DG|11} x Bb x -DEILZ x BEX -5A1Z xB} X-6212 x 3h x34 x -56 
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SIDE FRAMING. 
FULL SCANTLING VESSELS—FLUSH DECK. 


TABLE 3 
(SEE CONTINUATION.) 


soe RaeTS (DAT OOS Gi nguy Suite IN war OF DOUBLE AT ous 20 LOWSST DEOE AT SIDE. 
D FRAME TYPE OF FRAMING IN al of = ce 2 = 
SPACING. FRAMING. PEAKS. Feet. Feet. Feet. Feet. Feet. 
8 10 12 13 14 
Inches. Inches. Inches, Inches. Inches, Inches. Inches. 
Frames 6 x3 x-40 6 x3}x-40 6 x8}x-42 6 x3hx-40 6 X38} x-42 6 X34x-42 
Reversed frames .. 3 X3 X40 34 xX 3h X +40 84 x 34 X°42 4 x3}x-40 4 X3hx-42 4k x 34 x -42 
_ Depth of framing. 6 64 64 7 7 74 
Bulb angle frames... 743 X-44 8 x3hx-50 84 X 84 X 42 84 x 34 x +48 84 X 3h X “52 9 X8hX-48 
Frames 6 x8 x-40 6 x34x-40 6 X84 x42 6 X34x-40 6 X34 x42 6 x8hx-40 
Reversed frames ... 34X3 X-40 4 X3}x-40 4 x3}x-42 44 x 34 x -40 4h x 34 x -42 5 x3}x-40 
as Depth of framing.. bh if 7 Tk 7k 8 
Bulb angleframes.., 8 X3 X-40 84 X 84 X48 84 x 8h X “52 9 x3hx-44 9 X3hx-48 9} x 8 x +42 
Frames 64x83 x-40 64 X BY X42 64 X 34 X 40 64 X 34 x 42 64 X 34 x 40 64 X 34 X +42 
Reversed frames... 35X3 X-40 34 x 84 X42 4 x38)x-40 4 X35 X-42 4k x 84 x -40 44 x 3h X +42 
ae Depth of framing.. 7 7 7k Tk 8 8 
Bulb angle frames... 8}X3 X-40 8h x Bk x +52 9 x3hx-44 9 x8hx-48 94 x 3h X +42 94 x 84 x -46 
Frames 64 X 34 x -42 64 x 84 x -40 64 X 34 xX 42 64 X 84 x -40 64 X 84 X44 64 X 84 Xx +46 
Reversed frames ..| 34 X 3h X-42 4 x8hx-40 4 X8hx-42 44 x 8h x -40 AbxBhx-44 | 44x35 X46 
Depth of framing.. 7 es 7 8 8 8 
Bulb angle frames... 9 X34 X*40 9 xBhx-44 9 X8hx-48 94 x Bb xX -42 9} xX 84 x +48 94 x 84 X -52 
Frames 7 x3hx-40 7 x3hx-40 7 X84x-42 7 x3kx-44 7 X34x-46 7 x8hx-44 
Reversed frames .. 3h x 34 x -40 4 x3}x-40 4 X84x-42 4 X8kx-44 4 X3hx-46 44 x Bh xX +44 
314 Depth of framing.. 7 8 8 8 8 84 
Bulb angle frames... 9 X 3h X-44 94 x Bh x 42 O4 x Bh Xx +46 94 x 8h x +48 94 x Bh X52 10 xX 3hx-46 
Frames -| 7 X8hx-42 7 x3hx-42 7 X8hx-44 7 xX3hx-46 7 x3hx-46 7 x8hx-44 
a aries pi Bh x Bh x42 4 X3x-42 4 xBhx-44 | 4 x8hX-46 44 x 34 x +46 5 xX 4x44 
Depth of framing .. ves 8 8 8 8h 3 
Bulb angle frames.. 9 X34 X-48 94 x 3h xX -46 94 X 34 X48 94 x 84 X +52 10 X85X-50 10 x 8h x54 
Frames 7h x 8h x -42 Th x 3h xX -44 ThX8hx-46 | THXBHEX-46 7h x 8h X44 7h x 34 x -46 
te Reversed frames... 34 X34 X +42 34 x 3h x +44 BExBkrx 46 | 4 X3RX-46 4h x 84 X44 44 x 34 x -46 
Depth of framing. 8 g 8 | 84 9 9 
Bulbangie frames... 9b X 34 X +46 94 x Bh x +48 QhxBhX-52 | 10 XBkx-50 | 10 XBhX-54 | 10} x 84 x -48 
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SIDE FRAMING. 
FULL SCANTLING VESSELS—FLUSH DECK. 


TABLE O. 


(SEE CONTINUATION.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


FRAME TYPE OF . 
SPACING. FRAMING. Feet. Feet. Feet. Feet, Feet. Feet. 
| 15 16 17 18 19 20 
Feet. | | Inches, Inches, Inches, Inches. Inches. Inches, 
Frames | ¢ X 84 x -42 6 X34x-46 6 X3}x-46 6 X3}x-46 64 x 84 x -46 64 X 3h Xx -46 
48 | Reversed frames... 5 X34 X-42 5 X83} xX-46 54 X 84 X -46 6 X3}x-46 6 X35 X-46 64 X 84 x 46 
| Depth of framing. 8 8 8} 9 9} 10 
| Bulb angle frames. 9} X 34 X46 94 X BR X +52 10 x3}x-50 10% X 35 X +46 103 X 35 X 54 11 x3}x-50 
——s- |____— 
Frames 6 X3x-44 6 X85Xx-48 6 X3}x-48 6 X3hx-48 6} X 84 X -48 63 x 3h x -50 
Reversed frames... 5 X 34X44 5 xX3}x-48 54 x 84 x -48 6 x3} x-48 6 x3hx-48 64 X 34 X +50 
= “Depth of framtng.. 8 8 sh 9 oh 10 
| sertracienapcaaay 93x 34 x -48 10 x3} x-46 10 x34x-54 103 x 34 x -50 10} x 35 X-58 114 x 34 x -48 
| Frames ‘ 64 x Bh X-46 64 X By X46 64 X 35 X46 64 X 85 x -48 6} X 34 X +48 7 x8hx-48 
| weasesan teats! 45x34 x -46 5 X3hx-46 5} X 84 x -46 6 xX3)Xx-48 6% X 3g X48 64 X 84 X 48 
= Depth of framing .. 8 8} 9 95 10 105 
Bulb angle frames... 95 X 34 x -52 10 x3}x-50 105 x 35 x +46 104 X 35 X +58 11 x85x-56 114 x 8 x -50 
Frames 64 xX 84 X46 64 X 3h X48 64 X 35 X50 6} X 85 X50 64 X 85 X-50 7 x38hx-50 
| Reversed frames... 5 X3hX-46 5 XB5X+48 5} x 84 x -50 6 XB}x-50 6} X 85 X50 64 X 34 x -50 
si | Depth of framing.. 8h 8} 9 94 10 104 
"utp angie frames... 10 x 34 X50 10 xX 35x -54 1Ohx3hx-54 | 11 xB3bx-5O | 11bX35X-48 | 115 x35Xx-56 
Fraines 7 XBbx 48 7 x3hx-48 7 X8hx-48 7 X35x-48 7 X35X-50 7 x8hx-50 
. Reversed frames .| 44 x 34 x -48 5 x3hx-48 54 X84 X48 6 X35x-48 64 X 35 x -50 7 x8hx-50 
a | Depth of pane. 84 9 94 10 104 11 
Bulb angle frames. 10 x 3x-54 104 X 34 X +50 104 X 34 X-58 11 x35X-56 11} X 35 x -56 12 xX84x-52 
ESS ae =) 
Frames | 7 X3hx-48 7h x 34 X +46 74 x 34 x -50 7k X 8% X50 7h X 84 X +52 7h X 8h x +52 
Reversed frames... 5 X3hX-48 5 x3hx-46 5 x3hx-50 5k xX 3h X +50 64x 85 x +52 7 x3hx-52 
~~ Depth of framing.. 9 94; 94 10 103 11 
Bulb angle frames... 104 xX 34 xX -50 10} x 34 x 54 11 x3} x-50 114 x 34 Xx -48 115 X 35 x -60 12 x84 Xx-56 
| Frames -| 8 X8hX-+46 8 x3hx-48 8 x3hx-48 8 xX3}x-48 8 x8}x-50 8 x3) x-50 
| Reversed frames 44 xX 34 X-46 44 x 34 x -48 5 xX3hx-48 55 xX 34. x-48 6 X34 x-50 6} x 34 x +50 
oe Depth of framing... 94 93 10 104 Ml 114 
| Ralbangle frames... 10} x BhX-54 | 10}X8hX-58 | 11 x8hx-56 115 x35xX-50 | 12 x8}x-52 | 12 x3hx-62 
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TABLE 3 
(SEE CONTINUATION.) 


SIDE FRAMING. 
FULL SCANTLING VESSELS—FLUSH DECK. 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 
D FRAME TYPE OF 
SPACING. FRAMING. Feet. Feet. Feet. | Feet. Feet. Feet. 
21 22 23 | 24 25 26 
Feet. Inches, Inches, Inches, Inches, Inches. Inches, Inches. 
Frames 7 x34x-48 74x 3h x-48 74 X 34 x 50 74 x 34 x 50 
Reversed frames ..| 6} X34 X°48 64 X 3h x -48 7 x3} x-50 74 x 84x -50 
Depth of framing.. 103 11 114 12 
Bulb angle or 1 
channel frames 11} x 34 X +50 114 x 84 x -60 12 x3hx-62 |12x3}x 3h x-52 
Frames TS 3h x +50 ve x 34 x -50 7 x 3} X +52 8 X 34 X52 8 X 3} x b4 
Reversed frames... 64 X 34 X-50 6} x 84 x +50 Th X 8 X “52 74 X 84 X52 8 x3hx-54 
Depth of framing ..| 103 11 114 12 123 
Bulb angle or 
channel frames 115 xX 34 X-56 12 x34 x-52 12 x34x-66 |12X35x8}x-56|12x4 x4 x56 
Frames 7 x3hx-50 | 74x38_Xx-50 8 x3h x52 8 X8h x52 8h x 34 x -52 8} x 8} x +52 
as , Reversed frames... 7 X34 X*50 7 x8hx-50 Th X 3b X52 8 x3hx-52 8 x3hx-52 84 X By X -52 
30 
Depth of framing.. ll 114 12 12} 13 13} 
Bulb angle or 
channel frames 12 x 84 x 52 12 x 84 xX 62 12 x 84 X 34 X +56 12x4 x4 x-52)12x4 x4 xX-58\/18xK4 x4 X52 
Frames 7h x 84 x -50 Th x 84 x 52 8 x3hx-54 84 x 84 x +52 8h x 34 x -52 8h x 84 x56 
‘S | Reversed frames | 7 X34 X-52 7h x 84 x 52 74 X84 x54 8 x3hx-52 84 X 84 X -52 8h x 34 x -56 
31 
Depth ot framing .. 11 114 12 13 13} 134 
| Bulb angle or | 
channel frames) 12 X35 X-+56 12 x3hx-66 |12x8}x3}x-58)12x4 x4 x58 13x4 X4 X-52)/18x4 X4 X58 
| Frames 74 x 84 x “50 8 x3hx-50 8h X 85 X-52 84 x 8h x-54 84 x 34 x -56 9 x4 x-56 
Y : Reversed frames... 7 X34X-+50 7 x3hx-50 7h x Bh x 52 8 x3hx-d4 84 x 84 x -56 8h X 84 X56 
31 
Depth of framing. 114 12 124 13 13} 14 
Bulb angle or 
| Pan eeaiel rame| 12 XSRX-C2 |12xBhXBHX-52/12x4 x4 X-52 13x4 x4 X-50|18X4 x4 x58) 14x4 x4 X-52 
| vrames Thx 8x50 8 x8hx-50 8} x 8b x -52 8h x 3h x +54 9 x4 x-D4 9 x4 X58 
=a | Reversed frames ..| 74X34 X-50 74 x 84 x-50 8 xX84x-52 84 x B4 X54 8h x 84 x -54 84 x 85 X-58 
32 | | 
} | Depth of framing .. 12 | 124 13 135 14 14 
| | | | 
| Channel frames - 12 x 84 x 84 X52 | 12x 3} x3} x-58 12x%4 X4 X-58)/138xK4 x4 x-54 13x4 x4 x-62|14x4 x4 X-56 
= — : = oa — | = : 
Frames 8 x3hx-52 8 x3}x-50 84 x 84 x +54 8h x 34 x -56 9 x4 X°56 98 x4 xX-54 
| | 
20 \ Reversed frames | 74X34 X52 8 x38bx-50 8 x3}x-b4 8h x 34 x -56 8h x 34 x -56 8hx4 x-54 
823 | 
| Depth of framing... 12 13 13 134 14 144 
" channel frames . 12x84 xX Bhx-b6|12x4 x4 x54) 13K4 X4 X50 13X4 X4 X-b8|14x4 x4 XH2|1SX4 X4 XD: 
} | | | 
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SIDE FRAMING. TABLE © 
FULL SCANTLING VESSELS—FLUSH DECK. (SEE CONTINUATION.) 
DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
FRAME TYPE OF FRAMING IN BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 
D SPACING. | FRAMING. | PEAKS. Feet. : ary =r a ey | 7 a > Feet, 
| 8 10 12 138 14 
Feet. Inches. | Inches. Inches, Inches, Inches. Inches, Inches. 
vrames. 4. «. »| 7H XBHX 144 74 X 34 X-46 8 X3}x-46 8 x3hx-44 8 x3hx-46 8 x3}x-44 
| Reversed frames .. 34X34 X44 34 x 34 x -46 34 x 34 x -46 4 X34x-44 4 x34x-46 44 x 34 x -44 
= * Depth of framing .. 8 8 83 9 9 93 
Bulb angle frames. 94 X 34 x -50 94 X 35 X °52 10 x34x-50 10 x34x-54 10} x 85 X46 10} x 34 X -50 
Frames .. «| 8 X3¥X-44 8 x8kx-44 8 x34x-46 8 x34x-44 8 x3hx-46 8 Xx8hx-44 
| Reversed frames .| 3434-44 4 X35 X-44 4 x35x-46 4k x 34 x -44 44 x 35 x-46 5 X3hxX-44 
| Pek Depth of framing i 85 9 9 9% 93 10 
| Bulb angle frames. 10 x3hx-46 | 10 xBhx-b4 | 10hx3hx-46 | 108X8hX-5O | 104 X84X-54 * 10} x 34 x -58 
- | 
| Frames .. .. : 8 X3hx-44 8 X3hx-46 8 xBkxX-48 | 8 X85X-46 8 x3} Xx-48 8 x35x-46 
| meverseateames:| |4 X94 %-44 4 X35 X-46 4 X3hx-48 43 x 34 x -46 44 x 85 x -48 5 X8yx-46 
i is Depth of framing .| 9 9 9 94 94 10 
Bulb angleframes..| 10 X34 X-54 103 x 345 x -46 10} x 35 x -50 103 x 35 x -54 103 x 85 X58 11 x8}x-50 
Frames... .. 8 X3¥X-46 8 x35 x-46 8 X35 X48 8 x35 x-46 8 x3hx-48 8 xX3hx-46 
___| Reversed frames 4 X3hx-46 44 x 34 x -46 4b x3hx-48 | 5 X3X-46 5 x3hx-48 5 x 84 x -46 
mts |) om Depth of framing .. 9 94 9 | 10 10 104 
Bulb angie frames..| 104 X 84 X -46 10} X 83 X -54 105 x 35 X-58 11 x3}x-50 11 x35X-56 114 x 34 x -48 
| | ane 
Frames eso 8 x3) x-46 8 xX3hx-46 8 x3hx-48 | 8 xX8hx-46 8 x3hx-48 8 xX34x-46 
|_| Reversed frames | 44X35 x 46 5 X35 x-46 5 xX3hx-48 bk x 3h x +46 5} X By X48 6 X3yXx-46 
s "a Depth of framing .. 94 10 10 103 105 11 
| pot angie frames..| 10h X84X-54 | 11 X8$X-50 11 x35 x-56 114 x 34 x -48 114 x 34 x-50 114x3}x-54 
Frames... «| 8 X34X-46 8 x3 Xx-48 8 X3kx-50 8 x3}x-48 8 x385x-50 8 x8hx-48 
1 | Reversed frames .. 5 x3hx-46 5 x3hx-48 5 x35 x-50 5} x 3h X48 5} x 8h xX -50 6 x3hx-48 
“ Bos Depth of framing .. 10 10 10 105 103 11 
| Bulp angle frames..| 11 X34 X-50 11 x3)x-56 114 x 3) x -48 114 x 34 x -50 114 x 35 X-56 114 x 35 x -60 
Frames .. .. «| 8 X35X:48 8 X3hx-48 8 x3}x-50 8 x3hx-48 8 x3hx-50 8 X3}x-48 
Reversed frames ..| 5 X3%X-48 54 x 34 X48 54 x 34 X50 6 X3hXx-48 6 X3hx-50 64 x 3h xX -48 
im " Depth of framing .. 10 104 104 11 ret | 114 
Bulb angleframes..| 11 X34 X-56 11} x 34 x -50 11} x 34 x -56 114 x 34 x-60 12 x34x-52 12 x34x-56 
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SIDE FRAMING. TABLE © 
FULL SCANTLING VESSELS—FLUSH DECK. (SEE CONTINUATION.) 
Sor Oe OEE OF nee nee ree OF DovaLD BOPTOMS TO LOWNSE DRCE AT SIDE 
D FRAME TYPE OF hand ” = a a a ees 
SPACING. FRAMING. Feet. Feet, Feet. Feet, Feet. Feet. 
15 16 17 i8 19 | 20 
Inches, Inches, Inches, Inches, Inches, Inches, Inches, 
vrames .. .. «| 8 XBhX-48 8 X3hx-48 8 x3hx-48 8 x3hx-48 8 x8} x-50 8 X38} x50 
. eee 4 x 8h x +48 5 X84x-48 5k x 84 x +48 6 X34 x-48 6 x 84 x -50 7 x3} x-50 
Depth of framing .. 94 10 105 11 1143 12 
Bulbanglect a! 10h xB}x-58 | 11 X34x-56 | 114x8hXx-50 | 11bXBhx-6O | 12 xBhX-62 | 12x3}x3hXx-d2 
Frames .. .. «| 8 X84X-48 8 x35 x-50 8 x3hx-48 8 X3hx-48 8 X85 X-52 8 x8) x-50 
a Reversed frames ..| 5 X 3h X-48 5 x35 x-50 6 X3hx-48 64 X 34 x -48 7 X8hx-52 74 x 84 X50 
Depth of framing .. 10 10 ll 114 114 124 
Buh angie or! a1 xBhx-56 | 114x8}x-48 | 11bx8hx-GO | 12 xXBhx-H6 | 12 xBbX-G6 [12x 3}x3}X-58 
Frames .. .. «| 8 X34X-50 8 xX3}x-50 8 xX3}x-50 8 X34x-50 8 XBhx-52 
a 5 xX3hx-50 5 X84 x50 6 x34x-50 64 x 84 x +50 8 X8hx-52 
Depth of framing .. 10 105 11 113 124 
Bulb angle or mee] 114 34X-48 | 11xBhx-56 | 12 xBhx-D2 | 12 XBRx-G2 [12xXBhXBRX-DE) 12X4x4 X02 
Frames .. .. «| 8 X34X+50 8 x3) x-50 8 x84x-50 8 x3}x-50 8 x8kx-52 84 x 84 x -52 
a Reversed frames... 54 X 34 X+50 6 xX3hx-50 64 x 3h x +50 7 x3hx-50 8 xX8hX +52 8 x 84x-52 
Depth of framing .. 104 11 114 12 124 13 
Bulb angie or ameel 114X84X-56 | 12 XBhXx-52 | 12 XBhXx-62 ]12xBhXBkX-b2| 1ZX4X4X-52 | 12X4X4 XB 
grams. | 8 XBHX5O 8 x3kx-50 8 XBhXx-52 8 xBhx+D2 8 x3hx-54 84 x 3h X54 
Pal iterates I 6 x3x-50 64 x 34 x +50 7 xBhx-d2 74 x B4 x +52 8 X8hx-b4 8 X8}x-54 
Depth of framing .. 11 115 11} 12 124 18 
Bulb tanael frames| 12 XBX-52 | 12 XBhX- 12x 8hXBhX-56) 12X4K4x-D6 | 13X4xX4x-50 
s ———— - = 
Frames .. .. ..| 8 X34X-50 8 x3) x-50 8 x3kx-52 | 8 x3hXx-52 8hx3hx-54 | 8hx3hX-54 
a Reversed frames ... 64 X 35 X-50 7 x38hx-50 74 x 84 X52 | gx 84 x +52 84 x 84 x -54 84 X 34 X +54 
Depth of framing .. 11h 12 12 124 13 | 13} 
| Pe amnel frames! 12 XBEX-62 12x 84x Bh x-52/12XBhxBhX-56) 12x4xX4x-52 | 1BXEXEK0O | 13x4x4x-4 
|wrames .. .. .| 8 XB8$X+50 | 8 X3hX-50 8 X38hx-52 ghx3kx-52 | 8kxX8hXx-54 | 8} x 85 x -58 
“a Reversed irames .| 7 X35 X-50 7TEXB3hx-50 | 8 xX8hx-52 | 8 xX8hx-52 84 x 84 x +54 84 x 85 x -58 
Depth of framing .. 12 124 12} | 13 134 134 
| Onannel frames | 12 x 84 x9} X-52|12x34x3hx-58) 12xX4xX4x-52 | 1ZX4X4KSS | LBX4AKAXKDE 13x4X4x +62 
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SIDE FRAMING. 
FULL SCANTLING VESSELS—FLUSH DECK. 


TABLE 3 


(CONCLUDED.) 


| DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
FRAME TYPE OF enna 1s: AND mene =e OF MARGIN PLATE = WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 
SPACING. | FRAMING. Feet, Feet. Feet. Feet, Feet. Feet. 
21 22 23 24 25 26 
Feet, Toches, Inches. Inches, Inches. Inches. Inches. Inches, 
| Frames 8 X8x-52 8h x 84 x +52 8h x Bh x +54 9 x4 x-b4 9x4 X-+B2 9x4 X-56 
ee | wevecssttceeen | 8 SEX DS 8 x3hx-52 84 x 3h x -54 8h x Bh x54 8hx4 x-52 8Ex4 X+56 
“ Depth of framing .. 124 13 134 14 144 144 
“channel frames 12X4X4X-52 | 12XK4K4xX-58 | 18K4K4xK-54 | 1BX4K 4-62 14X4X4X-58 | 15X4K4x-54 
| Frames | 8kx3hx-54 8h X 84 X-52 8h x 34 x -56 9 x4 x-58 98 x4 x-54 94x4 x-60 
“i al | Reversed frames | Thx 8h x54 84 x 34 x 52 83 x 84 x -56 84 x 85 x -58 8kx4 x-54 8k x4 x-60 
Depth of framing .. 12} 134 134 14 144 145 
| Channel frames 12X4X4X-56 | 1BX4K4x-52 | 18X4K4x-5B | 14X4K4x-D6 15x4x4x-52 | 15X4x4X-58 
| | wrames 8h x 34 x -54 8h x 3h x -54 9 x4 X-56 9 x4 x-60 98 x4 X-58 98 x4 X-62 
aa un ievecdimae .| B KSEX-B4 83 x 84 x54 8h x 34 X56 8h x 35 x 60 8h x4 X58 8h x4 x-62 
| Depth of framing ... 13 134 14 14 144 144 
| "Channel frames 13X4x4x-50 | 18X4K4x-54 | 14K4x4x-52 | 14X4x4x-58 1bxX4x4xX-56 | 15xX4xK4x-62 
sess 8) x 34 x -54 9 x4 x-b4 98 x4 X-52 98 x4 x-56 95 x4 x-60 95x4 X-66 
oe |_| Reversed frames .. 84 xX 84 X54 84 x 84 x -54 8k x4 x-52 8x4 x-56 8x4 x-60 8kx4 X-66 
“a | Depth of framing | 135 14 144 144 144 144 
Ohannel frames 1BX4x4x-54 | 18X4X4X-62 | 14X4X4X-58 1bX4xX4x-54 | 15X4X4X-58 | 15 X4x4x-66 
| Frames 8h x 34 x -56 9 x4 X-56 98x4 x-54 9kx4 X-58 okx4 x-64 
iv | poyersed frames ..| 84X34 X-56 84 x 3h x -56 skx4 x-54 8kx4 x-58 Bhx4 X-64 
7 | Depth of framing 134 14 144 144 144 
| Gnadinat amas" fl) 1BXAX4 G68 | 14x44 x-H2 | POXdX4 XbA 1p xX4xX4x-56 | 144-64 
| . 
| Frames | 9 x4 x56 9kx4 X52 9k x4 x-56 9k x4 X-62 
7“ is. Reversed frames a 84 x 84 x -56 Bkx4 x-52 8kx4 x-56 shx4 x62 
| Depth of framing .. 14 145 144 145 
Channel frames ..| 14X4X4X-52 14xX4x4x-58 | 15xX4xK4x-54 | 15X4K4X-62 
| 
| Frames 9 x4 X-58 9b x4 X-D4 9b x4 x-60 
ié af | Reversed frames 4 8} x 85 X-58 8bx4 x-54 8h x4 x-60 
| Depth of framing ..| 14 144 144 
| Channel frames ..| 14X4X4X-56 | 15X4x4X-52 15x 4x4x-58 
: a 
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SIDE FRAMING. 


pEPTH (d) AT MIDDLE OF LENGTH FROM 


ANTLING VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. 


TABLE OA 


(SEE CONTINUATION.) 


TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 


AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 
D FRAME TYPE OF FRAMING IN its 3 a i’ ¥ = - 
SPACING. FRAMING. PEAKS. Feet. Feet, Feet. Feet, Feet. Feet. Feet. 
8 10 12 18 14 15 i6 
Feet, Inches. Inches. Inches, Inches. sic A ane i uae be eae, © = peat 
Frames... «. «| 84X8X°80 | 84X83X-30 | 39 X3X-32 
“A “A Reversed frames ..| 3 X$X-+30 | 35X3X-80 | 8X8 X-32 
Depth of framing .. 4 44 44 
Balb angle frames..| 54 X3X+B4 | 6 X8X-32 | 6 X3X-38 
Frames., ve os = 34 x8x-+32 | 3b x3x-34 | 4 x3xX-3B2 | 4 X38x-30 
‘9 wi Reversed frames ..| 8 X3X:82 | 3hX3X-84 | 34X3X-32 | 4 X3X-30 
Depth of framing .. 4 4} 5 5s 
Bulb angle frames..| 54 X3X-40 | 6 X3X-42 64X3X-34 | 64X3X-40 
Frames... .. «. «| 8EX3X-B4.| 4 X8X-32 | 4 X3X-34 | 4 X3x-82 | 44x3x-32 
30 28} Reversed frames ..| 8 X$X-84 | 3hX8X-32 | BEXBX-B4 | 4 X3X-32 | 4 X8X-B2 
Depth of framing .. 4 5 5 5} 6 
Bulb angie frames..| 6 X3X-B0 | 64x8X-84 | GhX3X-B8 | 64x3Xx-46 | 7 X3X-40 
yrames., .. . «| 4 X8X-B2| 4 X83xXB4 | 4 x8xX-B6 | 4 X3X-B4 | 45x3X-B4 44X83 X +36 
aa os Reversed frames ..| § X3X-32 | BEX3X-34 | BEXBX-36 | 4 X3X-B4 | 4 X3X-B4) 4 x3 X-86 
Depth of framing .. 4b 5 5 By 6 6 
path angie frames..| 6 XBX-38 | 64X3X:38 | 6hxX3x-44 | 7 X3xXB6 | 7 XBX-46 74 xX 8X +36 
Frames... «. «| 4 X3X-84 | 4 X8X-36 | 4 x3X-34 x8x-36 | 45x3x-36 | 45x3x-36 | 45X38 X-36 
ob i Reversed frames ..| 3 X3X-34 | 34X3X-36 | 4 X3X-34 X3xX-B6 | 4 x3xX-:B6 | 4 x3x-36 | 45x3x-36 
Depth of framing .. 44 5 by 5} 6 6 65 
Bulb angle frames. 6 xX3X-42 | GEXBX-44 | 7 X3X-B6 | 7 X3X-40 | 79X3X-36 74 X3X-36 | 74X3X-46 
prames.. .. « «| 4kX3X-B4 | 44X3X-B4 | 44X3X-B6 | 49X3X-34 44 X3X-36 | 44xX3x-B6 | 5 X3X-36 | 5 X3X-36 
23 silt ened cal x 3x84 | BxBX-B4 | BEXBX-BE | 4 XBX-B4| 4 XBX-B6 | 4XBX-BG | 44xBXx BE | 5 X3X BE 
Depth of framing .. 5 bt bk 6 6 6 7 73 
Balb angle frames..| G64 x 3X+38 | 7 X3X-B6 | 7 x8x-40 | 7 X3x-46 7k xX83X-36 | 7¥xX3X-46 | 8 XBX-42 8} x3 x +88 
Frames... .. «. --| 4kX8X-B6| 5 X8X-B2|5 X8x-B4 | 5 xBx-B4 | 5 XBX-BE | 5 X3X-38 | 5 X3X-38 | 54x3x-38 
24 re Reversed frames ..| 3 X3X-+36 | 34X3X-32 34x 3x-34 | 4 X3X-34 | 4 X3X-86 | 44x3x-38 | 5 X3x-38 | 5 x3x-38 
Depth of framing .. 5 6 6 63 6} 64 7 7} 
Bulb angle frames..| 6} X3X-44 | 7 X8X-40 | 7 XB3X-46 | 74X3X-40 7kx3x-46 | 8 X8X-88) 8 XBX-46 | 8EXBX-44 
yrames.. .. .. «| 5 X8X34| 5 x8xX-34| 5 X8X-36 | 5 X8X-3B6 | 5 X3X-38 (5 x3x-B8 | 5 x3x-40 | 55x3x-40 
25 26} Reversed frames ... 3 X8X-34 | 34X3X-34 | 34X3X-36 | 4 X8X-86 | 4}XBX-88 | 5 x3 X38 | 5 x3x-40 | 5 x3x-40 
Depth of framing .. bt 6 6 64 6} 7 7 74 
| Bab angle frames... 7 X$X+36 | 7 X8xX-46 | 7$X3X-36 74X38 X-46 | 8 X3X-B8 | 8 x3x-46 | 8 X3X-52 | 8kx3x-48 
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SIDE FRAMING. 


DEPTH (d) AT MIDDLE OF LEN 


AND FROM TOP OF MARGIN 


GTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 
PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


TABLE Sa 


(SEE CONTINUATION.) 


Feet, 


19 


Feet. 


20 


Feet, 


21 


Feet, 


22 


Feet, 


23 


Inches, 


Inches, 


Inches. 


Inches, 


Inches, 


Inches. 
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Wrames., .. «ss 
Reversed frames .. 
Depth of framing .. 


Bulb angle frames., 


20 


234 


Frames... .. «. «+ 
Reversed frames .. 
Depth of framing .. 


Bulb angle frames.. 


21 


24 


Frames... .. «. « 
Reversed frames ., 
Depth of framing .. 


Bulb angle frames., 


22 


Frames... .. . 
Reversed frames .. 
Depth of framing .. 


Bulb angle frames.. 
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244 


Frames... .. .. . 
Reversed frames .. 
Depth of framing .. 


Bulb angle frames,, 


24 


bo 
ao 


Reversed frames ., 
Depth of framing .. 


Bulb angle frames... 


25 


Frames.. .. «. « 
Reversed frames .. 
Depth of framing .. 


Bulb angle frames.. 


6 xX3x-40 
54 X3x-40 
8 
9 X3x-52 
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SIDE FRAMING. 


FULL SCANTLING VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. 


TABLE OA 
(SEE CONTINUATION.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 
FRAME TYPE OF FRAMING IN AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 
SPACING. FRAMING. PHAKS. Feet. Feet, Feet, Feet. Feet. Feet. Feet, 
8 10 12 138 14 15 16 
Inches. Inches. Inches, Inches, Inches. Inches. Inches, Inches. Inches. 
Frames... « «|B XB X°B6/5 X8hX-86|5 x8hX-36)5 x 89x -58|5 x8} x-88/5 x3hX-B8)5 X3bx-38 54 x 34 x -88 
Reversed frames ..|3 X$ X+86|8 X 8h X-36 | 3X 84 X °36 | 4 X BEX +B8 | 44 x Bh X38 | 45 x 3h X BB) 5 x3} x-88|5 x8hx-38 
a Depth of framing .. b} 5} 6 6 64 63 7 7 
Bulb angle frames..|7 XB X-40|74 xX Bh X36 | 7h x BS X-46| 8 xX BE X-38|8 x85x-46/8 x 84 X +46 | 8h X BEX 42 84 xX Bh X +52 
yrames., .  «i5 XB X:88/5 XBhX-36|5 XBEX-B8/5 xB}X-40]5 x Bh x-38/5 xBhx-38)5 x 3h x40 54 x 34 x -40 
Reversed frames ../ 34 XB X-38 | 34 xX Bb X-36 | 4 XBhX-B8|4 x BhX 40 | 44 x BF XB) 5 x Bk x88) 5 x84x-40)5 x 84 x -40 
pike Depth of framing .. 5} 6 6 6 64 7 7 7k 
pulb angle frames..|7 XB X-44| 74x BhX-46|8 xXBhX°38/8 X85 X42) 8 x 84 X +46 | 84 X BE X42 8k x3hx-48/9 x3hx 44 
yrames., .. « --| Dk X Bh X36 | 54 x Bh X38 | 54 x Bh X “BB | 54 x BF X38 bk x Bh X-B8 | Bh x Bh x “40 | 55 X BBX 40 bb x 84 x +40 
= a Reversed frames ..|$ XB X-36| 84X34 X-38\4 xXB3hX°38)4 X35 X-38 4h x Bk X +38 | 44 x 3h X “40 | 5 x 84 x -40 | 5b X 8h X40 
Depth of framing .. 6 6 64 64 7 7 7 8 
patp angie frames..| 7} X 8 X-36|8 XB}X-38|8 XBhX-46/8 x Bh x46) 8} xB} X42 gh x84 x-48|9 x Bh x44 | 9b x BBX 42 
‘| prames., .. «+ «+| DK X Bh X +38 | Bh x Bh X-40 | Db X Bh X 38 | 5} X 3h X38 bk x 8h x-40|6 X35 x38 | 6 x 8hx-B8/6 x3} x-38 
aa ork Reversed frames .. 8h X 3 X+B8| 8h x 34x-40|4 x Bh X-3B | 44 x 35 X38 44 x Bh x +40 | 45 x Bh X38) 5 XBR X38 5} x 8h x +38 
Depth of framing .. 6 6 64 7 7 vee 8 8} 
pulb angle trames..| 7} x 3h X-40|8 x BhX-42)8 x BhX-46 | 84 x Bh x 42 Bh x 84 x-48 | 8h X35 X-52/9 x 3h Xx 48 94 x BEX +44 
Frames... «+ «| bh X 8k X40 | 54 x Bh X -40 | 54 X 34 X38 5} x 8h x-40/6 X35 X-38 | 6 x 3hx-38/6 x3} x40) 9 x 34 x -40 
40 - Reversed frames .. 34X38 x-40\4 x 3hx-40| 4b x Bh x +88 | 44 x Bh X40 | 44 x 84 X “38 | 5 x3hx-88/5 x3hx-40 5} xX 84 x -40 
Depth of framing .. 6 64 7 7 yee 8 8 8} 
pulb angle frames..| 7} x 3} X-44|8 x34 X50 | 8} X 34 X “42 | 85 x 3h x -48 | 84 x35 x-52|9 X 3h x +48 | OF x Bb x -42 94 x 34 x 48 
Frames... + «| 6 X8hX-40|6 X3hX-88/6 X3bX-40)6 xX 34X38) 6 x 8b x40 6 x Bh x40 | 6 x34 x-40 |6 x 8h x38 
m ml Reversed frames ..| 34X83 X-40|4 x34X-88|4 xBhX-40 | 4h x Bh x -B8 | 44 x Bh X40) 5 X34 X-40 | 5EXBhX-40/6 x35 X-38 
Depth of framing .. 6} 7 1 7h 7h 8 8h | 9 
Bald angie frames..| 8X 3h X “40 | Bh x Bh X -42 | Bh x Bh X48 | Bh X BBX 52/9 XB} x -44 | 94 x 84 X -42 | 9} x 34 X +48 9k x 84 x +52 
Oo re. } ee mi 7 e we Bees 
Frames... . «(6 X34X-42|6 X8}X-38\6 X3hx-40|6 x3) x-42/6 x B34 x -40 | 6 x Bh x 42 | Ob X Bh x -B8 | 6b X 3h X38 
32 i | never tases | BRXB X42 | 44x Bh x -BS | 4b x Bb xX -40 | 44 x 39 X42 /5 x Bh X-40|5 x BhX-42 55 xX Bh X38 6 x 84 x -38 
Depth of framing .. 6} 7h 7 7h | 8 8 ") 9 
| Bulb angle frames... 8 x 8h x 44 | 8h x34x-52|9 x3hx-44/9 x 84 x -48 94 x 3h x46. 94 X Bh xX +52 10 x 34 x -48 


| 94 x 34 x -42 
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SIDE FRAMING. 
FULL SCANTLING VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. 


257 


TABLE OA 


(SEE CONTINUATION.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 
| AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 
D FRAME TYPE OF ee ee E = = 
SPACING.| FRAMING. ed: Feet, Feet. Feet, Feet. Feet. Feet. Feet. 
17 18 19 20 21 22 23 

Feet. Inches, Inches. Inches. Inches, Inches. Inches. Inches, Inches, Inches, 
Frames .. .. -\54 xX 3h X+38)6 x35 X-38 
Reversed frames../}}5 X 35 X °38) 55 X 35 X -38 

26 26 axe ities 
Depth of framing 8 8} 
Bulb angie frames|\Q x $4 x -48| 94 x 34 x -44 

aa A © | 

Frames... «5b X3hX+40/6 x35x-40|6 X35 Xx-42 
Reversed frames..|5} x 34 x -40| 54 x 84 X-40/6 X35 X-42 

ev | 26h bX 85 3 x 84 5 
Depth of framing 8 84 9 
Bulb angle frames|94 x 34 x -42) 94 x 84 x -48 | 10 X 85 X-50 
vrames .. .. ..16 x 34x-40/6 x34 x-40| 64 X34 x -40| 64 X 34 X -40 

re a4 Reversed frames |54 x 34 x-40/6 xBhx-40/6 X34X-40 | 64x35 x40 

r Depth of framing 8} 9 94 10 

Bulb angie frames|9 x 34 x -48) 10 x 34 x-46 10 X Bh X “D4 105 X 3h x +48 
Frames .. .. 16 x 34 X +38) 64 x 3h X-38 | 6h X Bh X42 | 6 X 84 X 44/7 x 8h x -44 

ra a Reversed frames..|6 x 8} x-38\6 x3bX-38/6 xX84x-42 | 6b x Bh x +44 64 x 3h x -44 

d 

Depth of framing 9 94 93 10 104 
Bulb angle frames\9h x 34 x -52| 10 x 35 X -48 10} x 3h x 46/104 x 34 x +58) 11 x 3b x “54 
Frames .. .. ..6 x34 X-40\ 64 x35 x-40 | 64X Bh X-42|7 X8RX42/7 x 3hx-46/7 X3hx-46 

4G Reversed frames. x 34 X-40/6 x8hX-40 | 6) XB Xx -42 | 64 X 3h X42 64 x 8h x46) 7 X34 x -46 
Depth of framing 9 9} 10 104 104 11 
Buib angle frames|1() x 3} X +46) 10 X 3} X -D4 [LOH x Bh X +52) 11 x Bh x +50 114 x Bh x 48/114 x Bh x 54 

_ _ _ | —_ —' i 

Frames... 6 X3hX-42 64X84 X42 GEXBEX-44/7 XBEX44/7 3h X46 7h x 3hx-46| 74x 84x48 

ne a Reversed frames. x 34x -42/6 x84 x-42 64 x 34 x44 64 X34 x 44 7 xX3hx-46/7 x 34 x -46 7k X 34 x -48 
Depth of framing 9 9} 10 104 11 113 12 
Bulb angle frames!1() x 34 x -50|104 x 84 x -46/104 x 34 X -58) 11x 84 x +54 115 x 84 x -54/12 Xx 34 x -52| 12 x 35 x +66 

— ——— ~t: —y oamiae . pase =? tate ts ——- rs —a el 

Frames... ..\64x 34X38) 64x Bhx-42/7 XBEX-44/7 Bh X44 | Thx Bh X-44/ THX BEX 46] 8 XBhX-46 | 8 X3hX-48 

ne me Reversed frames../64 x 34 x -38) 64 x 34 x -42 64 X 84 X44] 7 x34 x-44]7 x 34 x-44 Tk x 34 x 46 7h x 84 x -46 8 x3} x48 

| 
Depth of framing 10 10 103 11 114 12 124 13 
Batwansleor 19 x 3h x -bGO} XB} X52 11 X Bh X-D4 11} x Bh X-5OL2 x Bh x-48|12 x Bb x -~GOH2 X Bh xX BEX 5O;2x4x4X+5 
| | | | 
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SIDE FRAMING. TABLE OA 
FULL SCANTLING VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. (SEE CONTINUATION.) 
| pEprH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
| FRAME TYPE OF FRAMING IN BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 
D | SPACING. FRAMING. PEAKS, Feet. Feet. ‘ ; Feet. : ; Feet. Feet. : 
8 10 12 13 14 
Feet. Inches. Inches. Inches, Inches, Inches, Inches. Inches, 
Frames 64 x 3h X42 63 x 84 x -40 64 X 84 X42 64 x 34 x -40 64 x 34 Xx -42 64 x 85 X +38 
Reversed frames... 3X3 X-42 4 x8hx-40 4 x8hx-42 44 x 84 x -40 4h x 34 X42 bk x 85 X-38 
a ae Depth of framing.. 7 7h 7 8 8 9 
Bulb angle frames.| 8} x 35 X-42 9 x8hx-44 9 x3hx-48 gh x 34 x42 9k x 84 X +46 9 x 35 X 52 
Frames 7 x3hx-42 7 x8hx-44 7 x3kx-40 7 x3}x-40 7 x8} x-38 7 x3}x-40 
Reversed frames ..| 35 X3 X42 3h x 34 x -44 4 x3hx-40 44 x 34 x -40 5 X35x-38 5 x8}x-40 
sé sy Depth of framing. 7 7% 8 8} 9 9 
Bulb angle frames... 8} x 3h X52 9 x8}x-52 94 X 3h X -42 94 X 3h X48 9k X BE X “52 10 x34x-46 
Frames Th x Bh X42 7h x B84 xX -42 7 x 34 x 40 Th X 3h X38 7h X 85 X 40 7h x By X 38 
Reversed frames... 35X3 X-42 3} x 84 x 42 4 x3}x-40 44 X 3h X +38 44 x 35 X40 5 X3hx-38 
= 80h Depth of framing.. 8 8 8} 9 9 9 
Batb angle frames... 9 X 34 X*46 94 x Bh X +46 9} x 35 x +48 gkx3hx-52 | 10 x3¥x-46 | 10 X 34 x +48 
‘rames Th x 8h X42 8 x8hx-40 8 xX Bk Xx-B8 8 x8_x-40 8 X3hx +38 8 X3hx-40 
a6 p Reversed frames ..| $4 X 34 X +42 3h x 3h x -40 4 X35X-38 4 x3} x40 44 X Bh X38 44 x 35 x 40 
Depth of framing.. 8 3h 9 9 95 95 
Bulbangieframes..| 94 x 35 X46 9h x 85 x -48 9h x 84 x +52 10 x34x-46 10 x3}x-48 10 x8}x-54 
Frames 8 x3_x-42 8 x3 x-42 8 x3}x-40 8 x3 x-40 8 xB8_Xx-42 8 x3}x-40 
on a Reversed frames... 34 X 34 X “42 3h x 3h x -42 4 x3hx-40 4 X 34 x 40 4b X Bb X42 5 x3hx-40 
Depth of framing .. 8h 84 9 9} 9} 10 
Bulb angle frames.) 94 X 8h X +52 9} xBhx-52 | 10 XB8hX-46 | 10 x3yx-d4 10hx3hx-46 | 104x3x-48 
Frames 8 x34x-42 8 x3x-42 8 x3}x-40 8 x34x-42 8 X3hx-44 8 x3hx-44 
ae P| Reversed frames... 4 X34 X-42 4 x8hx-42 4h x 34 x -40 4h x 34 x42 4h x 84x44 5 X8hx-44 
Depth of framing .. 9 9 94 94 94 10 
| Bulb angle frames... 10 X35 X-50 10 x34x-50 10 x3}x-54 10} x 34 x -46 10} x 84 x -50 104 x 84 xX -58 
tar ae 8 x34x-44 8 x3hx-42 8 x3hx-40 8 x34 x-42 8 x3hx-44 8 x3hx-42 
39 seh | Reversed frames. 4 X 3b X-44 4 x 3h X42 5 x84x-40 5 X8hx-42 5 x8hx-44 bi x 8h x -42 
| Depth of framing... 9 9} 10 10 10 104 
| warm angie frames... 10 XB4X-54 | 10hx34xX-46 | 103X 34x: | 104 x8hx-52 | 104x3}x-58 | 1 Xx 33 x -50 
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SIDE FRAMING. 
FULL SCANTLING VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. 


TABLE OA 


(SEE CONTINUATION.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
| BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 
D | FRAME TYPE OF —— 
| SPAOING. FRAMING. Feet Feet. Feet. Feet. Feet. Feet. 
15 16 17 18 19 20 
Feet. | Inches. Inches, Inches, Inches. Inches, Tuches, Inches. 
| | Frames 64 x 34 x -40 64 x 3} x -40 64 x 35 x-40 64 x 84 x -44 7 x8h x -46 7 x8hx-46 
33 | a Reversed frames .. 5} X 85 X-40 6 x38}x-40 6} X 84 x40 63 xX 35 x +44 64 X 84 X -46 7 X3hx-46 
| 294 | 
| Depth of framing ..| 9 9} 10 10 103 ll 
| Bulb angle frames... 10) X35 X-46 10 X34x-54 10} x 34 x48 10} x 34 x -58 114 x 35 x48 11} x 8} x “54 
Frames 7 x3hx-38 7 X8hx-38 7 X3hx-42 7 x8hx-44 7h xX 84 X44 7h X Bh X +46 
bh Reversed frames... 5 X 84 X +38 6 X35x-38 6 x8hx-42 64 X 84 x -44 64 X34 x -44 7 xX8hx-46 
| 80 | 
| | Depth of framing “ 9} 10 10 105 11 3 
| Bulb angle frames... 10) X 34 x -48 10 x3}x-56 103 x 34 x +52 11 X384x-54 114 x 34 x -50 12 x8}x-52 
| Frames 8 x3}x-38 8 xX3hx-42 8 x8hx-42 8 x3hx-46 8 x3hx-46 8 x3hx-48 
ay : | Reversed frames .. X34 X°38 5 x3hx-42 54 x 34 x -42 54 x 84 x -46 6 x3hx-46 64 X 84 X-48 
305 
| Depth of framing... 10 10 105 105 11 114 
Bulb angle frames..| 1() X 35 X-56 104 x 84 x -52 11 x3} x-50 114 x 3) x -48 11} x 8 x +54 12 x3}x-56 
| Frames... «| 8 X34X-40 8 x8hx-44 8 X8hx-44 8 x8hx-46 8 x85X-46 8 x 83x50 
| 
= | Reversed frames... 5 X35 X-40 5 xX8hx-44 5} x 84 x 44 6 x35 x-46 64 x 35 X46 64 x 3} X50 
gi 
| Depth of framing .. 10 10 103 11 1 14 114 
| Bulb angle frames., Lok xBhx-48 | OkXBhX-5R | 11 xBhx-b4 | 1ZXByXS4 | 12 xX 3hx-52 | 12 x3hXx-62 
: | 
| 
(Frames... «| 8 X3hX-40 8 x3hx-42 8 X3hx-44 8 X35x-44 8 xB} x46 8 x3zx-50 
39 Pe ieee | BEX 8} x-40 54 x 34 x -42 6 X3yx-44 64 X 34 x -44 7 x8hx-46 7 X8}x-50 
315 | | 
Depth of framing ..| 103 104 11 114 12 12 
| Bulb angle or } 1 
/~ channel frames) 104 x 35 X -56 11 X3}x-58 114 x 34 x -50 12 x3}x-48 12 x3hx-60 |12x3}x3}x-52 
= | | 
| Frames 8 X38) x-42 8 X35x-42 8 xX 3}x +46 8 X35x-46 8 X8}x-48 8 X3hx-52 
™ | Reversed frames .. 5} x 34 x42 | 6 xX 34 x +42 6 xX 34 x -46 64 x 34 xX +46 7 X85 x-48 75 X 34 x -52 
$2 
Depth of framing ..| 104 1l 11 113 12 12 
| Bulb angle or 1 1 1 5 1 nf fe 
channel frames 11 X35 X-50 11} x 34 x-48 114 x 84 x -54 12 X38}x-52 12 X8)X-66 |12 x39 x 39 X-56 
— | 
Frames | § x8x-42 8 x3bx-44 8 x3hx-46 8 x3hx-46 8 x3hx-50 8 x3hx-52 
ab | ; Revedica'Wames’..| 6°55 34 x -42 6 x3hx-44 64 X By X +46 7 x84x-46 7 x8%x-50 8 x3hx-52 
321 | 
. Depth of framing ..| 1l 11 1144 12 12 123 
| Bulb angle or | 1 1 1 1 . 1 1 5 ¢ 
channel frames 11}x3hx-48 | 114x3hx-50 | 12 x8x-52 | 12 x 8hx-60 12x 8)xB}x-52)12x4 x4 x52 
—eSeEEEEEEeee eee al 


TABLE OA 


(SEE CONTINUATION.) 


SIDE FRAMING. 
FULL SCANTLING VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 
D FRAME TYPE OF 4 = —— 
SPACING. FRAMING. Feet, Feet, Feet. | Feet, Feet. Feet. 
21 22 23 24 25 26 
Feet. Inches. Inches. Inches. Inches. Inches. Inches, Inches. 
Frames 7h X 3h x -46 Th x 84 x +48 8 x3hx-46 8 x34x-50 
kg jt Reversed frames... 7 X34 X-46 Th X 3h x +48 8 xX84x-46 8 x3hx-50 
9 
Depth of framing.. 11} 12 13 13 
Bulb angle or 
channel frames) 12 X 84 X +52 12 xB3hx-66 |12x34Xx 3h x-5G | 2X4 x4 X-54 
Frames 7h X 84 x 46 8 x34x-48 8 x3hx-48 8h X Bh xX -52 9 x4 X-b4 
bd S Reversed frames... 7h X 3b X-46 Th x 84 x 48 8 x3hx-48 8 x3hx 52 8 x8x-54 
Depth of framing.. 12 124 18 13 135 
Bulb angle or 
Deneve rramess 12 XSKX-60O | 12XBbX3RX-H4/12x4 x4 x%-5O/12X4 x4 X-bB/1BX4 X4 X54 
Frames 8 x8kx-48 8 x3hx-50 84 X Bh x +52 9 x4 x-52 9 x4 X-56 9 x4 x-56 
ig ™ Reversed frames... 7 X3hX-48 7h x 3h x -50 8 x3hx-52 8 xBhx-52 8 XBhXx-56 84 X Bh x -56 
Depth of framing... 12 124 13 135 134 14 
Bulb angle or 
uaapel frames 12 X8¥X-66 | 12X3hX3hX 58) 12x4 x4 x-5B/1BX4 x4 X-5Q|1BX4 X4 X-DB)1EX4 x4 X52 
"Ps 8 XBhx-52 8 x8hx +52 8h x 34 x +54 9 x4 X-+D4 9 x4 x-56 9 x4 x-60 
xg " Reversed frames... 74 X 84X +52 8 x8hx-52 8 x3hx-b4 8 x3hx-b4 8h x Bh x +56 8b x 34 x “60 
Depth of framing.. 12 124 13 135 14 if 
Onannel frames ..|12X84%3hX-56|12xX4 x4 X-52)18X4 x4 X50 1BxX4 x4 xX-b4|14X4 x4 x-52/14X4 X4 x58 
Frames 8 X8hx +54 84 x 84 X 52 84 xX Bh x 52 9 x4 X+56 9 x4 x-58 9x4 x-54 
87 big Reversed frames... 74 X 84 X “D4 8 x8hx-52 8h x 84 x +52 8 x8hx-56 8h X 83 X-58 8hx4 X54 
Depth of framing.. 12 13 134 135 14 144 
Channel frames | 12 X Bh X 34x -58/12X4 X4 X-5B/13xX4 x4 XP 13x4 x4 X-b8|14x4 x4 X56) 15 x4 x4 X-b2 
\Frames «8 x 8h x 54 8k x 34x 54 8h x 84 x -56 9 x4 X-b6 98 x4 X52 95 xX4 X-58 
ie i, “Reversed frames... 8 X 3h X-54 8 x8hx-b4 SkxBkx-56 | 8hx Bx -d6 8hxX4 X-52 BkxX4 X58 
| | Depth of framing... 12} 13 135 14 145 14} 
| | 5 
heamehnen 12X4 x4 X56 18xX4 x4 X50) 18 X4 x4 XBB|14X4 X4 X-5D| 1X4 X4 K5B 15x4 x4 X-56 
= | ioe = ae “ _ ord a 
(Frames... | 8X 8H X-52 8k x 84 x “54 9 x4 x-b4 9 x4 x-58 9b x4 x-56 9x4 x60 
83 | iy “Reversed frames... 8 X 8X -52 8k x 84 x “54 8h x Bh x +54 8k x 34 X +58 8x4 X-56 8kx4 x-60 
| Depth of framing..| 18 13} 14 14 144 14h 
| 
onannel frames | 12X4 X4 X-58/18X4 x4 X54) 13X4 x4 x-62/14x%4 K4 X-b6|15X4 X4 X54) 15xX4 X4 x -58 
| | 
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SIDE FRAMING. TABLE Oa 
FULL SCANTLING VESSELS WITH 100 PER CENT. SUPERSTRUCTURES, (SEE CONTINUATION.) 


rr 


= | oor an aC ath MOP OF Lankan vais ot Way OF Bobnen Ronfona To Lower DPOF AF SID 
D FRAME TYPE OF FRAMING IN = 
SPACING. FRAMING. PEAKS. Feet. Feet. Feet. Feet, Feet. 
| 8 10 12 13 14 
Feet, Inches, | | Inches. Inches. Inches. Inches. Inches. Inches. 
| Frames | 8 x3hx-44 8 X8hx-44 8 x3hx-42 8 x3hx-44 8 X34 x-46 8 x3hx-44 
“Reversed frames... 4 X84 X +46 4 x 8h x -44 5 x8hx-42 5 x 8hx-44 5 x8hx-46 5h x Bh x 44 
aaa Depth of framing .. 9 94 10 10 10 104 
| Butbangieframes... 105 X 4 X48 104 x 84 x -48 10} x 84 x +52 10$x3hx-58 | IL x8}x-50 11 x 3h x-54 
| lwrmes .. | 8 XBhx44 | 8 xBhxedd | 8 xBhx-42 8 XBx-44 | 8 XBhX-46 8 X3hx-44 
_ | Reversed frames... 4 xX BEX +44 5 X84 x44 Bh xX Bh x +42 5h x 84 x -44 bk xX Bh X +46 6 X8hXx-44 
— 33h Depth of framing “ 9} 10 10} 103 103 11 
| Bath angle frames... 1OhX3hx-50 | 1ObXBhX-58 | 11 xBhx-5O | LL xBhxS4 | Lx Bhx-4B | 114x35x-50 
‘Frames .. | 8 XBhX-46 8 xX8hx-44 8 x85 x-46 8 xX84x-44 8 x3} x-46 8 xX8hx-44 
| “Reversed frames. 44X84 X-46 Bh x 84 x 44 5h x Bh x -46 6 xBhx-44 6 x 3yx-46 63 x By x 44 
wt Baga | Depth of framing .. 95 104 104 11 ll 114 
| puto angiestames.. 1Obx3hX-54 | 11 xBhK-D4 | LUbXxBhx-48 | 114xKBRx-BO | 11GXBEX-D4 | 12 x35 X-48 
|Frames .. «| 8 X84X:46 8 xX8hx-44 8 xX3}x-46 8 xBhx-44 8 X35 x -46 8 x 8hx-44 
| Reversed frames ... 5 X35 X-46 6 x8hx-44 6 X34x-46 64 X 84 x +44 64 x 34 Xx -46 7 X8hx-44 
a | 4 | Depth of framing .. 10 11 | 11 114 11s 12 
| | Bulb angleframes.. 1] Xx 3h X-50 114 x 34 x -50 114 x 34 x -54 12 x34x-48 12 X8hx-52 12 x3}x-56 
|Fremes .. . | 8 XBhX-46 | 8 XBEX-46 8 x3hx-48 8 x3Bhx-46 8 x3hx-48 8 X35 x-46 
oe Xe. | Reversed frames... 54 x 34 x -46 6 XBhx-46 6 x34x-48 64 x By x -46 64 X 35 X 48 7 x8hx-46 
| Depth of framing | 104 11 11 114 114 - 
| | Bal angle frames. 114 x 34 x -48 114 x 85 x -54 12 x34x-48 12 x34x-52 12 x3}x-56 12 x34x-60 
(Frames... =| 8 XB84X+48 8 X3hx-46 8 X8hx-48 8 X8hxK-46 8 X35x-48 8 x8}x-46 
iy Tl ane frames .. 5h x3hX-48 64 X34 x -46 6h x 34 x -48 7 x8hx-46 7 x8hx-48 7h X 84 X “46 
” | sein ch ipuaiiy a 104 114 114 12 12 124 
| Pohennct tomes” 11h xBhx-50 | 12 x8hx-d2 | 12 xBhx-56 | 12 xBhx-GO | 12 xBhXx-66 [12x 3}x3}x-50 
| Frames .. .. «| § X84X-48 8 x8bx-48 | 8 x3}x-48 8 x3}x-50 8 X35 x48 8 x3}x-50 
RS XH, Reversed frames .. 6 X34X-48 | 64 x 34 x -48 7 xX84x-48 7 X8hx-50 7h x 85 X +48 7h X 83 X-50 
| Depth of framing .. ll 114 12 12 12 124 
| | Pohannaltames| 114x3hx-60 | 12 X34X-56 | 12 xBhx-66 [12% Bh x Bh X-52| 12x BhxBH XDA | 12 x BEX BEX 58 


—— 


FULL SCANTLING VESSELS WITH 100 
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SIDE FRAMING. 


PER CENT. SU PERSTRUCTURES. 


TABLE SA 


(SEE CONTINUATION.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 
FRAME TYPE OF . : 
SPACING. FRAMING. Feet. Feet. Feet. Feet. Feet. Feet. 
15 16 17 18 19 20 
Inches. Inches. Inches. Inches, Inches. Inches. Inches. 
ia 8 X3hx-44 8 X3hx-44 8 x3hx-48 8 X3hx+48 8 x3hx-50 8 x3hx-54 
aA Reversed frames... 6 XB X-44 64 x 84 X+44 64 X 35 X48 7 x3hx-48 7h X 35 X “50 8 X35 x-b4 
Depth of framing .. 11 143 113 12 124 124 
Bulb angle or 
channel frames 114 X 84 X +50 12 X8}x-48 12 x34x-56 12 XB4x-66 [12x35 x8} X-58)| 12 x4 x4 X-56 
Frames 8 X84x-44 8 X8hx-44 8 X3}x-48 8 X3}x-48 8 XB X52 8} X 35 X “54 
sat Reversed frames .. 64 X B4 X “44 7 x8hx-44 7 X8hx-48 7h X By X48 8 x34 x52 8 x3hx-54 
Depth of framing .. 114 12 12 123 124 13 
Bulb angle or 
channel frames 12 X84 X-48 12 xX34x-56 12 x3} x-66 12x34 x Bh x54) 12xK4 x4 X52 13x4 x4 x-50 
wahem 8 xBhx-44 8 X34x-46 8 x3}x-50 8 x3x-50 8h x 34 X “52 9 x4 X-52 
on Reversed frames ... 7 X34 X-44 7 x3hx-46 7 x34x-50 7h X 84 X50 8 x3hXx°52 8 x3hx-52 
Depth of framing .. 12 12 12 12} 13 134 
Bulb angle or 
channel frames, 12 X 3} X +56 X8}x-60 ]12x 3h x 3h x52 12 x35 x 34X58) 12x 4x4 X58 13xX4 x4 X-52 
oo 8 X34x-46 8 x3hx-46 8 x3} x-50 8 x38}x-50 84 x 84 X52 9 x4 X-52 
ii Reversed frames ... 7 X Bh X-46 7h x 84 x +46 7k x 84 x -50 8 x3} x50 84 x 34 X “52 8h x Bk x 52 
Depth of framing .. 12 124 124 13 134 14 
Bulb angle or 
channel frames 42 X34X-G0 |12 x34 x35 X-50 12 x34 x8hxX+58/12x4 x4 X54 18X4 x4 X+52|13xX4 x4 X58 
Frames 8 x3hx-48 8 x3hx-48 8h x 3h x +48 84 x 84 X50 9 x4 X50 9 x4 X-54 
ss Reversed frames. 7 X3hX-48 Th X 84 X48 7h x 84 X48 8 x3hx-50 8 xX3)x-50 84 X Bh X “54 
Depth cf framing .. 12 124 13 13} 14 14 
Bulb angle or 
channel frames x34x66 ]12x3hx8hx-54|12x4 x4 X-bO\13K4 x4 x-50/13K4 x4 x-54/18K4 X4 X62 
| Frames 8 x3hx-48 8 x3hx-48 8h x 85 x -48 9 x4 X52 9 x4 X52 9 x4 X+56 
am Reversed frames | 74X35 X+48 8 xX3hx-48 8 x3hx-48 8 x3hx-52 Bkx4 X52 84 x 84 X56 
ov 
_ Depth of framing a 124 13 134 134 14 14 
‘opannel frames... 12 X34X3hX-54)12xK4 x4 X-50)12X4 x4 K-58 \13K4 X4 X-D2/1BX4 X4 K-58 14x4 x4 x52 
| 
—— | = = 
| Frames . 8x8hx-48 8h x34 x -48 9 x4 X-48 9 X4 X+52 9 x4 X56 9x4 x-52 
ma | Reversed frames .. 74 X 84 X +48 8 x3bx-48 8 x3}x-48 8} x Bb x +52 8x4 x56 | 8hxX4 X-D2 
| Depth of framing 4 138 13} 14 14 14 144 


| Channel frames | 12x4 x4 xX-50 


12x4 x4 X-58 


13x4 x4 X-50} 


13x4 x4 X58 


14x4 X4 X52) 


14x4 X4 X*58 


pEepTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 


BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 
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SIDE FRAMING. 
FULL SCANTLING VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. 


i ae 


TABLE Oa 


(CONCLUDED.) 


FRAME TYPE OF ie mem 
o SPACING. FRAMING. Feet, Feet, Feet, Feet, Feet, Feet. 
21 22 23 24 25 26 
Feet. Inches, Inches, Inches, Inches, Inches, Inches, Inches, 
Frames 8} X Bb X54 8h X Bb X +56 9 X4 X-b6 9bx4 X-D2 9b x4 X-b8 9h x4 x-62 
Reversed frames...) § X34 X-D4 84 X 34 X-56 8kx4 x-56 8kx4 x-52 8hx4 X58 8x4 x62 
40 33 
Depth of framing.. 13 134 14. 144 144 144 
Channel frames ..|13X4 X4 X°50|/13X4 xX4 X-58(/14X4 x4 X-52|14xK4 x4 X-5B/15X4 X4 X-56/15xX4 x4 X-62 
Frames 9 x4 X-D4 9 x4 X-54 9b x4 x-52 9x4 X56 95 x4 x-60 9X4 X66 
Reversed frames..| 8 X34 X-D4 84 X 34 X54 84x4 X52 8k x4 X56 8h x4 X-60 8x4 x66 
41 33} 
ae oe oe 13} 14 145 145 145 14h 
Channel frames ..)13X4 X4 X-B4|19X4 X4 X-62\14X4 X4 X+DB/15X4 X4 XK-54/15X4 X4 K-5B/1IEX4 X4 X66 
Frames 9 x4 X-b4 9 x4 X-58 94 x4 X-54 94 x4 X-58 98x4 x64 
Reversed frames ..| 84X34 X-54 8k x4 X-58 8hx4 x-54 sh x4 x-58 8kx4 x64 
42 34 1 
Depth of framing.. 14 14 144 144 145 
Channel frames ... [3X4 X4 X-62|/14X4 X4 X+56/15 x4 x4 X-52/15x4 x4 x-56/15x4 x4 x-64 
Frames 9 X4 X-D6 9h xX4 X-52 98 x4 X-56 95x4 X-62 
Reversed frames ..| 84 X35 X-56 8h x4 x-52 8kx4 x-56 8hx4 x-62 
43 344 
Depth of framing.. 14 144 144 144 
Channel frames ..)14X%4 X4 X-D2/14xX4 X4 X-58/15X4 X4 X-54/15X4 X4 X-62 
Frames 9 x4 X-58 9k x4 X-56 9, x4 x-60 94x4 X-66 
Reversed frames .. 8h x 35 X-58 84 x 4 x -56 84 x4 x -60 8h x 4 x +66 
44 35 
Depth of framing.. 14 14} 144 144 
Channel frames ..114X4 X4 X°5G6|15X4 X4 X-54/15X4 X4 X-58/15X4 x4 X-66 
Frames 9k xX4 X-52 9k x4 X-58 94x4 X-62 
Reversed frames .. 84 x4 x +52 8h x4 x+58 8h x4 X +62 
45 354 | 
Depth of framing.. 144 144 144 
Ghannel frames ../14X4 X4 X-58|15X4 X4 X-DO|15X4 x4 X-62 
Frames 9b x4 X-56 95 xX4 X-62 
Reversed frames .. 8h x4 X +56 8k x4 X-62 
46 36 
Depth of framing.. 144 145 


Channel frames 


-|15X4 X4 X-54 


15x4 x4 X-62 


nn  ,  , _. Eee 
U 


Luoyp’s Register or Surppine, Lonpon.—25th June, 1925. 


——————— 


Feet. 


18 


19 


20 


21 


22 


FRAME 


Inches. 


23 


SPACING. 
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SIDE FRAMING. 
COMPLETE SUPERSTRUCTURE VESSELS. 


AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT 


TABLE 4. 


(See Continuation. ) 


CENTRE IN WAY OF SINGLE BOTTOMS, 
TTOMS, TO LOWEST DECK AT SIDE. 


DEPTH (d) 
TYPE OF FRAMING IN AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BO 
FRAMING. PEAKS. re ae =or 
8 10 12 
Inches. Inches. Inches. Inches. 

Frames 18 *8 X-26|/8 X38 X-26/3 X38 X-28 
Reversed frames .. Qh x2)x-26 24x 25x -26 24x23 x -28 
Depth of framing .. 3 3 3 
angio frames .. ..|0¥X3 X-82/55%8 X+B2|5}X3 X34 


24 


24 


Frames 
Reversed frames . 
Depth of framing -. 


Angle frames .. -. 


138 X38 X-26 
18 X24x-26 


3h 
6 X38 X32 


3 x8 X-:26 
3 X2xX-26 
3% 

6 X83 X-32 


Frames 


Angle or bulb angl 


Reversed frames .. 


Depth of framing .. 


frames .. .- + 


3 X8 X-28 
8 X2yXx-28 
3B 

6 X38 Xx:34 


Frames 


Angle or bulb angl 


3 X8 X28 
Revorsed frames .. 
Depth of framing .. 


frames .. «. + 


8 x38 X-28 
33 
64X38 X-34 


8 x8 X-28 
3 X25X-28 
33 
6 X8 X-34 


8 X8 X-28 
8 X38 X-28 


64X38 X-34 


Frames 


Angle or bulb angli 


23 


no 
_ 
we 


Frames 


Reversed frames .. 
Depth of framing .. 


frameS .. «- « 


Reversed frames .. 
| Depth of framing . 


Bulb angle frames 


3) 
64X38 X-38 


NET 


[8 X83 X32 


8 x8 X-32 


| Bulb angle frames) 5} x3 Xx 


Frames 3X8 X-32 
| 
| Reversed frames .|3 X3 X-32 
24 ii ine | 
Depth of framing ..| 34 
| 
Bulb angle frames) 5} x3 X-28 
} 
) | _ — 
| Frames 3 X8 X-34 
| | Reversed frames ..| 9 x3 X-34 
25 | 25} 
Depth of framing .. 34 
+32 


pee cn Sener ar mee 


13 x8 X-8043 x3 X-32 
3 X83 X-3018 X38 x-32 


we 


5 
5EX38 X-28 


3 X38 X-28 
8 x24x-28 
3 
6 X38 X-34 
8 x8 X-32 
3 X21} X-B2 
3) 
64x38 X32 


8 X83 X-82 
8 X38 X-82 


3 } 


38 X83 X-28 
3 X38 X-28 


6x3 x34 


Feet. Feet. Feet. Feet. 
13 14 15 16 
Inches. Inches. Inches. Inches. 


3 X83 X-30 
3 X38 X-30 


64X38 X-38 


“30 


Xx 30 


3hXx8 X-30 
8 x8 x-30 
4 
5A x8 X-34 


34x38 x-30 
8h x3 x-30 


6 x8 X-82 

8hx38 X-32 

84X38 X-32 
4} 

6 X38 X-38 


X +82 
X +82 


4 x3 
34x38 

5 
65X38 


Xx +82 
X +82 


8x3 
3 x8 

4 
6 X38 


8b X38 
184x8 
44 
6 x3 x-42 


x +34 


x -B4 | é 


X +36 


X -B6 | 


64x38 X-82 


4 x3 
8h x8 

5 
6x3 


4 X8 X-34 
4 X83 X-34 


8hx8 X32 
84x38 X-32 


6 X38 X-38 


6 X8 x-42 


4 X8 X 
84x3 X 


6$X3 xX: 


4 X8 X 
3k x38.X 


64X3 X 


\7 x8 x-86 


45 


84x38 x-B4/4 
84x38 x-34 


45 


5 


5 
44)\7 


36 
“36 


4 X3 X 
4X3 X 


7 x8 x-40 


X34 | 


x 


4bx3 X-36/4>x38 


\4 X83 X-86|/49x38 


7X3 X-36| 75X38 


-40|74X8 


6 


18 


19 


20 


22 


23 


25 


FRAME 
SPACING.| 


Inches. 


23 


TYPE OF 
FRAMING. 


Frames 
Reversed frames .. 
Depth of framing .. 


Angle frames .. 


Frames 
Reversed frames .. 
Depth of framing .. 


Angle frames .. 


SIDE FRAMING. 
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COMPLETE SUPERSTRUCTURE VESSELS. 


prpra (d) aT MID 


TABLE A 


(See Continuation. ) 


DLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 
AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


Inches. 


Feet. 


18 


Inches. 


| 


Feet. 


19 


Feet. 


20 


Feet. 


21 


Feet. 
22 


Feet. 


23 


Feet. 


25 


Inches. 


Inches. 


Inches. 


Inches, 


Inches. 


Inches. 


Inches. 


Frames... .. » 
Reversed frames .. 


Depth of framing .. 


Angle or bulb angl 
frames .. .- -- 


Frames .. «. + 


Reversed frames .. 


| Depth of framing .. 


Angle or bulb angle 
frameS .. .. « 


244 


bo 
oO 


Frames se ee) Tesi 
Reversed frames .. 
Depth of framing .. 


Bulb angle frames 


Frames ae ee 
Reversed frames .. 
Depth of framing .. 


Bulb angle frames 


Frames 


Reversed frames ..|¢ 


Depth of framing .. 


Bulb angle frames 


Frames er 
Reversed frames . 
Depth of framing .. 


Bulb angle frames 


743 


Fes Es 
45X38 


6% 
8 X38 


x-405 X3 
X 40/5 x3 


x -40 
x -40 
- 


x 408 x3 


x +52 


u2 


————————————————————— 
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SIDE FRAMING. 
COMPLETE SUPERSTRUCTURE VESSELS. 


TABLE 4 


(See Continuation.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 
5 FRAME TYPE OF FRAMING IN AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 
SPACING. FRAMING, PEAKS. Feet. Feet. Feet. Feet. Feet. Feet. Feet. 
10 12 13 14 15 16 
Feet. Inches. Inches. Inches. Inches. Inches. Inches. Inches. if aioe | Inches. 
Frames | 3hx8x-80 |8hx8 x-36\4 XB X34) 4 x8 X86 | 45X38 X-36/4)x8 X-B8)49x3 X38 4kx3 xX-42 
26 * aeverndteames .| 3 *BX-80 |BEXB X-36 34x83 X-34/38hxX3 X-36/3hX3 X-36/4 x3 x38 4h x3 X-B8|43xX3 x42 
Depth of framing .. 4 4 5 5 5} 5} 6 6 
pulb angle frames| 54 X3X-34 |64X3 X32 64X38 X-38/64X3 X-44/7 X38 X-40/7 x3 x-44|7)X8 x-40/8 X38 X38 
Frames | 83hx8x-82 |4 x8 x-84|/4 X38 X-36 4X3 X-B4/44X8 X-B6/45X3 X3BBS XS x-38|5 x8 x-42 
poverned frames ..| 8 X8X-32 |ShXB X-B4 34x8 X-86|3hxXB X-34/4 XB X36 44X83 X+38/45X3 X-38 44x83 x-42 
ee pet Depth of framing . 4 5 5 5} 6 6 64 64 
Bulb angle frames| 54 X3X-40 |65X3 X-38 6bxX3 X-44|7 X38 X36) 75X38 X36 7x3 xX-40/8 XB X-B8/8 X83 X-44 
Frames | 3hx3x-B4 |4 x8 X-86/4 X38 X-38 4b x3 X-B8/45X8 XB8/44X3 X-40/5 X38 x-40|5 X38 X44 
neversed frames ..| 8 XBX:B4 |BhXB X-B6/4 XB X-88)4 XB X+88|44 x3 X-B8)44x3 xX-40) 4x3 x40 4h X38 X44 
i Pe Depth of framing .. 4 5 5 5} 6 6 63 6} 
Bulb angle frames| 6 X8X-30 |64X8 X-44)7 X8 x%-3617 x8 X-44|/7kXB x-40|7hXB X-44/8 XB X-40 8h x3 X38 
Frames 4 x3X-32 | 45x 3} x-36 | 45 x 35 x -38 44x 35X-38|5 X8¥X+38,5 X3hX38)5 X34 X+88|5 XBhx-42 
> noversed frames ..| 3 X83X°32 |8hXB X-B6/4 X38 X38 4x3 X+B8/ 45X83 X-B8/49X3 X-38/5 X3 x-38|5 x8 x-42 
si “" Depth of framing . 4} 5} by 6 6} 64 7 7 
Satin duatie teamesl 6 SMBS YT XBEKLOTT x8} x-44| 7) x84 X-40)8 X3) X38) 8 xX 84X-38/8 x3hx-46 8 x 84 Xx -42 
Frames 4 X3X-B4 | 45 x3) x +88 | 4h X85 X-38 44 x 34X38) 5 3} X38 | 5 x3hx-40/5 x8hx-40/5 x 39x44 
a ae Reversed frames ..| 8 X3X°84 |4 X38 X-38 44x83 X-38/45X3 X:38 4kx3 xX-38/45xX3 X-40/5 x3 x-40|/5 x8 xX-44 
Depth of framing . 45 5} 6 6 63 63 if 7 
Sule pegis umes! @ XOX-42 |7 XB_X 44 Th x 84 X-40 | 74X35 X-40/8 x 3h X-38/8 x Bh X-40 | 8} x 34 x -BS | 8b X35 X46 
as = — 
Frames 4} X3x-B4 | 44x 34 x-88 | 45 x 3h x 40 44 x 8hx-42|5 X85 x-40/5 x 84 X40] 5 x Bh X44 | 54 X Bh X Ad 
i os | meversed frames .,| 8 X8X-34 |44x3 X-38/45x8 X-40 4h x3 X-42|44x8 X-40/5 x8 X-40/5 X38 x-44\5 X38 xX-44 
| Depth of framing. 5 6 6 6 64 7 7 | 7h 
| Bulb angle frame 6h xX3xX-3B8 | 7h x34 x -40| 7h X 84X44 | 8 x 84 X-B8|8 x84 x-40| 8} X 34 X°38 shxshx-16 9 X 3h x 42 
BF } = : pt 
| Frames | 4h xX8X+36 | 4 x Bh X40 | 44 x Bh X42 44x 3hX-44/5 X85X-42)5 x 34 xX 42 | 54x 3h X 42 | 5X34 x46 
os a eco end 8 X3X-36 4bx38 X+40| 4x3 x-42| 45x38 X44) 45x3 X-42)/5 XB x-42| 8 x8 x42 9 x3 x-46 
Depth of framing .. 5 6 6 6 64 7 7 74 
| Bulb angle pov! 64 x3 xX -44 '7kx3hx-44|8 x8hx-38) 8 x8} X-40 |8 x 3h X-44 | 8} X34 X42 | 8hX 34X52 | 9 x 34 x -46 
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SIDE FRAMING. TABLE 4 
COMPLETE SUPERSTRUCTURE VESSELS. (See Continuation. ) 


| | | DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, AND FROM TOP OF 


| FRAME | TYPE OF | MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 
ae Feet. an ae ix: TR tem. a Feet. Vai Feet. 
| | 3 lrg 18 | 19 20 21 22 23 24 25 
ey Per ee sie ra ee Inches. Inches. Inches. Inches. ; Inches. Inches. 
[Frames .. .. | X8 x 495 xB x42 | 
26 | 2g | Rvenettmmes A XS XAZD XB X42 
Depth of framing ..| 63 fi | 
| pam angio framed X8 X-44/8}x3 x-42l 
| a mann eaticay iv 
vrames ss. .(D X83 X-42)54X8 X-42/154X3 x-42 
Reversed frames (0 X8 X-42\5 X8 X-42/54X3 X-42 
27 | 264 ne 
Depth of framing .. 7 73 8 
Bulb angle framesi9}X3 X-42/85X3 X-52/9 x3 x-46 
eS ae ee |_ as | . n- 
Frames... ..|D X3 x44 54 x3 x-4455 x3 X46) 6 X83 X46 
Louk 27 Reversed frames ..|5 X83 X-44\0 X83 X-44/55X3 x-46| 53X38 X-46 
| | Depth of framing .. 7 re; 8 8} 
|| ath angle tamer ShX 8 X-469 XB. X-4210 xBh x44] ObX BE X50 
| | = 
| Frames... 5 x 34 x 42/55 X 85 X 42,5 xX Bh x48] 6 X3hX-44] 6 X BEX 44) 
soi || Reremen amen |b XB X-4Q\5Rx8 x 42154 x3 x-48| 54X85 X-44] 6 X35 X 44) 
a | Depth of framing - 74 8 | 8 8} 9 | 
| Bulb angle frames)8} X 34 x 529 x8}X 46.95 x 83h x-46)10 x 85 X -46/104 x 84 X -44 
Frames .. .. 04X84 X 44/54 X 84 X-44/6 X34 X42) 6 X 34 x-46] 6 X34X AG 64 x 84x -46, 
é. | reversed frames ..J5 X83 X-44\0bxX3 x-4415h x34 X42) 54X84X-46) 6 X35 X-46) 6 x 84 x46) 
‘aa Depth of framing .. 7 8 83 84 9 9% 
| | path angle frames9 X34 X-42/9 x34 X-50/95 X34 X-52|10 X35 X-50 10} x 34 x -48)105 x 85 X D4 
23 —— ae = —~ 
rihanna ao Bx “44 5 XB X-446 xBhX-44) 6b X35 X44) 64 X34 x 46) GEXBEX46 7 x3hX-46 
| oar. | Reversed frames .. 5yx3 X 44.55 x Bh x -44/55 x BEX 44) 5b XB4X-44) 6 X34 X-46 64 xX 34x 46 64 x 34 x -46 
ia | an Depth of framing .. 8 8 8} 9 9 | 10 105 
Bulb angle frames\9 X35 X-5019} x 34 x -48/10 X 34 X-46)10 X35 X-54 104 x34 x +5411 x35 X 50/114 x 85 X -48 
: | 
Frames... «09 X 35 X 46153 X 33 X46) XB X46) 6} X Bh X-46) 6} X 3b X48) 63 X 34x -48) 7 X34X-48| 7 X3$X-48 
: Reversed frames ..J54X3 X 46/54 X 34 X 4G)53 X 35 X46) 53 X 34x46] 6 X35 X 48) 6} x 34x48) 64X34X-48) 7 X35X-48 
a Depth of framing .. s | wes 85 | 9 94 10 105 11 
| Bulb angle frames9} X 3} X -44 9} X 34 X -52/10 X 34 x 50 10} x34 x-46|11 x35 x 4611 X34 X-56\114 x 34 X “50/12 X35 x-48 
! | 


nn 


268 


SIDE FRAMING. TABLE & 
COMPLETE SUPERSTRUCTURE VESSELS. (See Continuation. ) 


ee ee, 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
D FRAME TYPE OF FRAMING IN BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF piaere: a oe 24 LOW SST ere AT aa 
SPACING, FRAMING, PEAKS. Feet. Feet. Feet. Feet. Feet, 
8 10 12 13 14 
Feet. Inches. Inches. Iuches. Inches. Inches, Inches. Inches. 
Frames 5 X83 X-84 5 X3}X-38 5 X3hx-40 5 X3)xX-42 5 X8hX-42 54 x84 .X-40 
ge on Reversed frames ..| 38 X3 X-34 44X83 X-38 44X38 X-40 44x38 X-42 5 X83 X-42 5 x38 x-40 
; Depth of framing.. 5} 6} 64 6} i 73 
Bulbangleframes..| 7 X3 X-36 8 X3}X-38 8 X3}x-40 8 X3)X-44 8} X 84X42 8} X 3) X48 
Frames 5 X38 X-36 5 X8}X-38 5 x8) X-38 5 x8}x-40 5 X8hxX-44 54 x 34.X +42 
om ‘ Reversed trames ..| 3 X38 X-36 5 X38 X-38 5 X38 X-38 5 X38 X-40 5 x8 x-44 5 X8 x-42 
‘ Depth of framing .. 54 | rf 7 7 7 
Bulb angleframes..| 7 X38 X:40 8 xX3hx-46 8 x3hx-46 8 X38 X-52 84 xX 84 X -46 84 x 34 x -52 
Frames 5 X38 X-38 5 X3hx-38 5 xX3ix-40 5b x 3h .X-38 54x38) -388 5x3} x-40 
ae nal Reversed frames ..| 34X38 X-38 5 X38 X-88 5 X38 x-40 5 X83 X-88 54x83 X-88 53x38 x-40 
Depth of framing .. 55 i 7 7 8 8 
Bulbangleframes..| 7 X3 X-44 8 X35 X46 8 xX8}x-52 84x 3) x-44 84 x 84 x -52 9 x3bx-42 
Frames by X35 X-36 5 X3}x-40 54 x3)X-88 5E Xx 34x -42 54 x3}.x-40 54 x3hX-42 
E = Reversed frames ..| 8 X3 X:+36 5 x3 x-40 5 X3 X-38 5 XB X-42 54x38 x-40 | 5X3 X-42 
: Depth of framing .. 6 fi 74 74 8 8 
Bulbangleframes..| 74X34 X-36 8 X3hx-52 8}x3hX-44 83 x 3} x -52 9 X8}X-42 9 X3}X-46 
Frames 5} X 84 X +38 54x33 x-40 54x 33X -42 5b xX3hx-44 5x 84X42 54x84 x -40 
si a Reversed frames ..| 34% 3X-38 5 x8 x-40 5 XB x-42 5 X83 xX-44 5bEXB x42 | 54x 34x +40 
Depth of framing... 6 74 74 74 8 8 
Bulbangleframes.| 74 X34 X-40 8) X34 x -48 8h X 3h X-52 9 x8}x-42 9 x3hx-46 9}x3hX-42 
Frames 5) X32 X40 5} x3} x-42 6 X3}x-40 6 X3}%x-42 6 x3}x-40 6 x3hx-40 
ai a Reversed frames ..| 33X3 X-40 5 X38 X-42 5 x3 x-40 5 x8 x-42 5 xX3yx-40 5} X 83x +40 
| Depth of framing .. 6 74 8 8 8 8 
| Bulbangleframes..| 7} X 3) X-44 84 X 3h X +52 9 X3}X-42 9 xX3}x-46 95 X 85 x 42 9} X 3} X +48 
Frames 6 xX3}x-40 6 X3}x-42 6 X38} x-44 6 X34x-42 6 x3}x-40 6 x3}x-42 
on sah Reversed frames ..| 85X83 X-40 5 X38 X-42 5 X8 X-44 5} X38 X-42 5} x3} x-40 | 54X85 Xx -42 
Depth of framing ... 63 8 8 8} 83 xh 
Bulbangleframes..| 8 X83} X-40 9 x3}x-46 9} x3}x-40 94x 3}X-44 9} x3}x-48 10 x3}x-42 


ES 


DEPTH (d) AT MIDDLE OF LENGT 
BOTTOMS, AND FROM TOP OF MARGIN PL 


SIDE FRAMING. 
COMPLETE SUPERSTRUCTURE VESSELS. 


TABLE 4. 


(See Continuation. ) 


H FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
ATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


D | FRAME TYPE OF , ‘ jan iad “ ist . 
oo ee Feet. Feet. Feet. | Feet. Feet. Feet. 
15 16 12 18 19 20 
Feet. | Inches. Inches. Inches. Inches. | Tuches, Inches. Inches. 
Frames 54x 34x -42 5X 84X44 54x34 x -44 6 X3}x-44 6 x3hx-44 64 x 34 x -46 
38 = Reversed frames..| 54¢%X3 X-42 54x38 X-44 5} X 84X44 54x84 x-44 6 X8hx-44 6 X3hX-46 
aa Depth of framing | 8 8 8 84 9 9} 
Bulbangle frames..| 9 X3yX-46 9 x3}x-50 94 x84 x-48 10 x3}x-46 10 x3}X-54 10} x 85 x-54 
Frames BEXBEX-44 | 5}x3bX-42 6 x34x-42 6 x3}x-46 6 x34x-46 6h x 34 x-48 
: Reversed frames ..| 59%X8 X-44 54x BEX -42 5} X 34 x -42 54x 34x -46 6 x3} x-46 6 X3hx-48 
- : Depth of framing .. 8 8 8} 8} 9 93 
Butbangiotrames,,| 926B}%50y | 94%3) 26-46 94 x 34 x -52 10 x3}x-50 105 x 35 x -46 11 x34x-46 
Frames 54x34 x-40 6 x3}x-40 6 X8hx-44 | 65X3RX-44 64 X 34 x -44 64 X 35 X -46 
a yon | Reveret-Bames 5k xB}x-40 5Ex3hx-40 BEXBhx-44 | 5Ex8hX-44 6 x8hx-44 64 x 84 x46 
ina Re ee 8 | 8h ah | 9 9} 10 
Bulbangleframes..| 93 X 33 X-42 94 x 35 X-48 10 x3}x-46 10 xX3}x-54 104 x 33 X-50 11 x34x-50 
, Frames 53x 3X -42 6 x3}x-42 6 x3} x-46 64 x 34 x -46 64 x 34x -48 63 X84 xX -48 
| s Heversetitwoass..| On6BR 26-42 54 x34. x-42 54 x34 x -46 5s X34 Xx -46 6 x34x-48 64 x 34 x-48 
ie . Depth of framing .. 8 8% 83 | 9 94 10 
Bulbangleframes..| 93% 32-46 10 x3}%x-42 10 x3$x-50 | 105x85x-46 11 xX3}X-46 11 X85xX-56 
Frames 6 x3}x-40 | «6 x84 x -44 6 x3}x-44 64 X34 X-46 7 X35X-46 7 X85x-48 
Le Le Reversedtrames..| 54% 84X40 | 54x 38hx-44 6 x3hx-44 6 x3hx-46 6 xX34x-46 64 X35 X48 
CO ea 8k 8h 9 9} 10 104 
Bulbangieframes..| 93% 8}X-48 10 x34 x-46 10 X34x-54 103 x 34 Xx -54 11 x384x-50 114 x34 x -50 
Frames 6 xX3}%x-42 6 x3hx-44 6 x3hx-46 64x35 X-48 7 x3hx-48 7 X8hx-50 
a . Reversodframes..| 54%X84X-42 6 x8}x-44 6 x3hx-46 6 x3hx-48 6 x3hx-48 64 X34 x -50 
: Depth of framing .. 8} 9 9 9 10 104 
Bulbangleframes..| 10 X3}X-42 10 x3}x-54 104 X 35 x -46 11 x3}x-46 11 x3}X-56 114 x 34 x -56 
Frames 6 X3}x-42 6 x3hx-46 64 X34 X-46 7 X3hx-46 7 x3} x-48 74 x 34 x -48 
be oy Reversed frames ..| 6 X33X-42 6 x3}x-46 6 x3}x-46 6 X3hx-46 64 X 85 X48 64 X 34 xX -48 
Depth of framing .. 9 9 9} 10 104 11 
Buib angle frames. 10 x3}x-50 | 10}x3}x-46 1034 x 34 x -54 11. X38} xX-50 114x834 x-50 12 X34x-48 
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COMPLETE SUPERSTRUCTURE VESSELS. (See Continuation. ) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
FRAME TYPE OF BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 
D SPACING. FRAMING. Feet, Feet. Feet. Pest: ‘ E Feet. ¥ Feet. 
21 22 23 24 25 26 
Feet. Inches. Inches, Inches. Inches. Inches. Inches. Inches. 
yume...) OBB K46 7 X84xX-48 7 X84xX-48 74 x 84 x +48 
29 Reversed frames ..| 64X34 X-46 64 x 3} X +48 7 x84x-48 7 X84x+48 
= Depth of framing .. 10 103 ll 115 
Bulb angieframes..| 11 X84X-50 | 114x8}X-50 | 12 x8hx-48 | 12 x85X-56 
Frames... .. ..| 64X84X°48 7 x8hx-50 7 x3hx-50 74x 3h x -50 
pes Reversed frames ..| 64X84 X-48 64 x 85 X-50 7 x84x-50 7 x84x-50 
“a Depth of framing ... 10 105 ti! 114 
Bulb angleframes..| 11 X34 X-56 11} X 85 X +56 12 x8}x-52 12 x3}x-62 
Frames... | 7 X84X-46 7h X34 xX +48 7h X84 X-48 8 x8kx-48 8 x3hx-b0 
a Reversed frames ..| 64 X 8} X-46 64 X34 x -48 7 X384x-48 7 X3Bkx-48 7k X 84 Xx +50 
” Depth of framing... 10 hd 114 12 124 
Bulb angle or os} 114X84x-48 | 19 x3hx-48 | 12 xBkx-bE | 12 x8hx-66 [12x8}Xx3}x-58 
frome... .| 7x 8}x-50 7k x 8h x -48 7k X 35 X +50 8 x8$x-52 8} x 34 x +50 9 x4 X-52 
Reversed frames ..| 64X34 X-+50 7 X8hx-48 7 X8kx-50 7k X 84 X52 74 X 85 X +50 8 x3hx-52 
8 ig Depth of framing . 104 114 114 12 13 13} 
Ba eect trames| 114X84X-56 | 12 xBhx-b6 | 12 x3hx-G2 |12xBhxBhx-b6)12x4 x4 X54/1BX4 X4 X52 
Frames .. .. ..| 74 X834X+48 74 x 84 x +50 8 x8hx-50 8 x3hx-52 84 x 8h x +50 9 x4 x-D4 
1 Reversed frames ..| 64 X 84 X-48 7 X84x-50 7 X85X-50 8 x38hx-52 8 x3}x-50 8 x3hx-54 
‘ea ms Depth of framing . . at 114 12 124 134 134 
| Bulb angle or mes! 114x84x-60 | 12 x3hx-62 ]12x34x84Xx-52/12X4 x4 x-52/1BK4 x4 x-5O/IBX4 X4 X-54 
Frames .. .. .| 74 X84X-50 7h xX 84 X-52 8 x84x-52 | 8 x38}x-54 9 X4 x52 9 x4 X-54 
4 Reversed frames ..| 64X84 X-50 Th Xx 84 X52 74x84 x +52 8 x3Bhx-54 8 xXBhx-52 84 X Bh X “54 
ee a Sent altlening 5 1 114 12 12) 134 4 
| Bulbangleor | 12 xahx-52 | 12 x3abx-66 |12x3}x3hx-56|/12x4 x4 X-BG|1BK4 X4 XH2/14X4 X4 X-5O 
Frames... ..| 74 X84X-50 8 x3}x-50 8 X8kx-52 | 9 x4 x50 9 x4 X-54 9 x4 X-56 
Se ak Reversed frames | 7 x 35 x -50 7 x8hx-50 8 xX3}x-52 | 8 x3hx-50 | 8 x 84 x -54 8} x 84 x -56 
"| Depth of framing .. 114 12 12} 134 | 134 14 
Bulb angle oramess 12 X3hX-62 |12x84x8hx-52/12x4 x4 x-b2\13xK4 x4 x -50| 13 x4 x4 X-b4/14X4 x4 X-H2 
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TABLE & 
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SIDE FRAMING. 
COMPLETE SUPERSTRUCTURE VESSELS. 


nnn aaa ettdE ddd tESISI SSUES 
pEpTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
FRAME TYPE OF FRAMING IN BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 
D | SPACING. FRAMING. PEAKS. aaa Feak, act ibd P a ns 
10 12 18 14 
Feet. Inches. Inches. Inches. Inches. Inches. Inches. Inches. 
Hass 6 X38hx-42 64x34} -40 63x38} x -42 63X34 x-44 63x 3)x-42 6h x 34 x -44 
_ | Reversed frames .. 34X83 X42 5 x8 x-40 5 X83 x-42 5 X38 x-44 5 xX8}x-42 5 x8hx-44 
= i Depth of framing ..| 63 8} 8} 83 8} 8} 
| Barb angle frames. 8 X8bx-44 9 xXBbx-52 9} X84 x-44 9} x3hx-48 | 10 x8}x-42 | 10 x3hx-46 
| Frames af 64 x3}. x-42 64x 8hx-44 64x 34x +46 64x 3}x-48 64x 3h x-44 6} x 3h x -46 
oy | Reversed frames .. 35X83 x-42 5 X8 x-44 5 x8 x-46 5 x8 x-48 5 x8hx-44 5 xX84x-46 
= sig Depth of framing .. 7 83 8} 83 8} sh 
| Butbangieframes.. 83 X 35 X-42 9% X 3X -48 9}x34x-50 | 10 x8}x-44 | 10 x3$x-46 | 10 X35x-50 
Frames 7 x8hx-42 TE XBE M42 7 x8bx-44 7 X8ix-46 7 x34x-48 7 X84x-46 
| Reversed frames ..| 34X38 X42 44x 34x -42 44x 3} -44 4} x 35x -46 44 x 34 x-48 5 xX85x-46 
as * Depth of framing .. 74 8} 8} 8} 8} 9 
Sutbingiottaues,.| SY XOH%-52 93x 34x-52 10 x3}x-46 10 x34x-50 10 x34x-54 104 x 34 x -46 
| Frames | TEX 85x42 74 xX 8}x-44 7h X35 X42 7} X33 x-44 7% X 34 X46 7h xX 34 x-44 
__ |_| Reversed frames .. 84x3 x-42 4 X33x-44 44 x 34 x -42 4h x 35 xX -44 43 x 34 x-46 5 x3hx-44 
= ‘a Depth of framing .. 8 83 9 9 9 9 
| Sitvindintaee..| (SORT -46 10 X3}X-46 10 x3}x-50 10 x3}x-54 104 X 34 X +46 104 x 34 x +50 
| = 
Frames 7h X 84 X -42 Th X 34 X44 74 xX 34. X-46 Tk X34 X48 Tk X 8% X-46 8 X3hx-44 
- | poverned'ttamen...| S$ XSHX-42 44x35 X-44 4h x 34 X46 44 x 3} X48 5 x3hx-46 5 x3hx-44 
- za | Depth of framing .. 8 9 9 9 94 10 
| Bulvangletrames.| 94 X 34 x-46 10 x3}x-54 10} x 3} x -46 10} x 3} x -50 104 x 34 x -54 103 x 34 x +58 
| Siete 8 x3hx-42 8 x3}X-46 8 x3hx-44 8 x3}x-46 8 x3hx-44 8 x34x-46 
~ | Sond || SpeaoRal 4 x3hx-46 44x 3h x44 44x 34x -46 5 xX34x-44 5 x8} x-46 
* Depth of framing ..| 84 9 9} 94 10 10 
Bulbangleframes..| 94X34 X-52 103 x 34 x -46 103 x 3} x -50 103 x 34 x -54 104 x 84 x 58 11 xX84x-50 
| writin’ 8 x3hx-42 8 x3bx-46 8 x3hx-44 8 x3hx-46 8 x3hx-44 8 x3hx-46 
aa, Reversed frames . 4 X35%x-42 4} x 31x -46 5 x3hx-44 5 X3}x-46 54x 84x -44 5} X 34 X-46 
* si | Depth of framing ..| 9 9} 10 10 104 105 
| | putbangieframes..| 10 X34 X-50 104 x 3} x -54 10} x 3}.x-58 11 x3}x-50 11 xX3}x-54 114 x 34 x -48 
\ | { 


"eee 


272 


SIDE FRAMING. 
COMPLETE SUPERSTRUCTURE VESSELS. 


TABLE 4. 


(See Continuation.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
D FRAME TYPE OF BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 
— TELE: Feet. Feet. Feet, Feet. Feet. Feet. 
15 16 1% 18 19 20 
Feet. Inches. Inches. Inches. Inches. Inches. Inches. Inches. 
Frames 64X35 x -44 63 X 3h .x-44 7 Xx8bx-44 7 X3hx-46 7 x8hx-50 74 X 35 X52 
Seventies | Syexsyxes4 6 x3hx-44 6 xX84x-44 64 X 84 x +46 64 X 34 x -50 7 x8hx-52 
" Depth of framing .. 9 9} 10 104 104 11 
Bulb angie frames..| 10 X85 X-54 10} x 34 x -50 105 x 85 x-58 114 x 84x +48 114 x 34 x -56 12 x384x-56 
Frames 64 X By X46 64 X34 X +46 7 xX8hx-46 7 X3hx-48 7 x8hx-54 Tk X 84 X54 
f sit simi: | repos 6 xX8hx-46 6 x3hx-46 64 X35 x-48 7 x3hx-b4 7 x8hx-54 
Depth of framing .. 9 94 10 105 105 11 
Bulbangleframes,.| 104 X34 x-46 104 x 84 x +54 11 x3}x-50 114 x 84 x-50 12 x8}x-52 12 x3}x-62 
| woniies 7 X8hx-48 7 x8hx-44 7 xBbx-46 7 x3hx-50 74 x 84 X-52 8 x3kx-52 
a ga | Reversed trams. 5 xX38hx-48 6 X3hx-44 63 X 84 X +46 64 X 84 X50 7 X85xX-52 7 x8hx-52 
Depth of framing .. 9 10 104 104 11 114 
deny Sabie Bauled-}" 10H 89550 104 x 84 x +58 114 X34 x -48 114 x 34 x-56 12 x384x-56 12 x34 x-66 
‘Frames 7h X33 X48 Tk X34 X-48 8 X3hx-48 8 x34x-50 8 x3hx-50 
te se Riesoirede || SFR 48 54 xX 34 Xx -48 5} x 84 X48 6 x3}x-50 63 X 34 x 50 
"| Depth of framing .. 94 10 105 11 114 
Palhgumie sail 11° «Bh ot-48 11 x3hX-56 114 x 84 x-50 12 x3hx-52 12 x3hx-62 
Frames 8 X3hx-46 8 xX3hx-46 8 X3hx-+48 8 x3hx-52 8 x3hx-54 8 x3hx-54 
<__| Reversed frames .. 5 xX35x-46 5k x 34 x -46 6 x3hx-48 6h x 34 x +52 7 x8hx-b4 7h x 34 x +54 
ws “ Depth of framing .. 10 104 11 11 114 12 
Bobangioor | 11 xghx-50 | 11bxBkxX48 | 12 xXBhx48 | 12 x3hXx-56 12x 8} x Bh x -52| 12 x 8h X 8h X-58 
: | a | Sve - —— = = : 
| | Frames 8 X3hx-46 8 x3hx-50 8 x3hx-50 8 x3hx-52 8 x 84 X-52 84 x 84 x -54 
“a $y Reversed trames..| 54% 35X-46 5k x 3h X -50 6 x3hx-b0 7 x3hx-52 7 x3hx-b2 7h x 34 x-54 
Depth of framing .. 105 104 11 114 12 124 
| Babangleor ng} 11¥X8hx-48 | 11h xBhx-56 | 12 x3¥X-G2 | 12 x34x-66 |12x8hxBhx-56)12x4 x4 X-56 
| Frames 8 x3hx-46 8 x3hx-50 8 x35x-50 8} x 3h x-50 8h x 34 x -52 9 X4 X-b2 
: | braised eal i x 3h xX -46 6 x3}x-50 64 X 35 X 50 64 x 34 x -50 7h X 34 X 52 Th X 84 X +52 
si 7 | Depth of framing ... 11 11 114 12 125 13 
eat Li} x3hx-54 | 12 xBhx-b2 | 12 xBhx-62 ]12x3}x3}x-52)/12x4 x4 %-52/12X4 x4 X-58 


FRAME | 


D 


SPACING. 


33 


TYPE OF 
FRAMING, 


| Frames 


Reversed frames . 


Depth of framing .. 


Bulb angle or 
channel frames 


41 


2 
v 


42 


Frames 


| Reversed frames . 


Depth of framing . 


Channelframes ..| 


Frames 


| Reversed frames .. 


| Depth of framing .. 


Channelframes . 


44 


45 


we 


Frames 


Reversed frames ..| 
| Depth of framing .. 


Channel frames ..| 


Frames 


Reversed frames .. 


Depth of framing .. 


| Channelframes . 


Frames 


Reversed frames . 


Depth of framing . 


| Channel frames . 


Frames 


Reversed frames .. 


Depth of framing . 


Channel frames 
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SIDE FRAMING. 
COMPLETE SUPERSTRUCTURE VESSELS. 


TABLE & 


(Concluded. ) 


12 x 34 x 34 x -58 


12x4 x4 X-58 


18x4 X4 X-52 


14x4 x4 X-50 


8} x34 x-50 
7h X 34 X-50 
124 
12x4 x4 x-50 


84 x 34 x-52 
8 x3hx-52 
13 


12x4 x4 X-58 


84 x 34 X54 
8 x34x-54 


2 
v 


1 
13x4 X4 X-50 


9 x4 xX-54 
8 x3hx-54 


135 


J18X4 X4 X-54 


8} x 34x -54 
8 X34x-54 
13 
13x4 x4 x-50 


9 x4 X-52 
8} x 34 x -52 
14 
18x4 x4 X-58 


9 x4 X-56 

| 

8h x 35 X-56 
14 


4x4 X4 X52! 


14X4 x4 X-56 


corner Te (a) AT MIDDLE OF LENOTE TRON AY OF DOUBLE BOTTOMS, "0 LOWEAT DECK AT SIDE. 
. Feet. Feet. Feet, Feet. Feet. "ld Pa : 
21 22 23 24 25 26 
Inches. Inches. Inches. Inches. Inches, Inches. 
8 x34x-52 8 x3}x-54 8 x3hx-54 9 x4 X-52 9 X4 X54 9 x4 X-58 
7 X8X-52 TEX3Rx-54 | 8 XB4X-D4 8 X8hX-+52 8} X84 x -54 gh x 84 x -58 
113 12 | 124 13} 14 14 
12 x3hx-66 |12x3)x38}x-58/12x4 X4 x-56/13K4 X4 X52 14x4 x4 X-50/14xX4 x4 X-56 
8 x3hx-52 81 x 34 x -52 84 x 84 x +54 9 x4 x-b4 9 x4 X-56 94x 4, x +52 
74x 34.x-52 74 X 34 xX -52 8 x3hx-54 8 x3hx-54 84 x 34 x -56 8X4 x-52 
12 12} 13 13} 14 144 
12x 84x 3}x-56/12xK4 x4 X-52/13X4 X4 X-5O)13X4 X4 X54 14X4 x4 X-52|/14x4 x4 X-58 
8h x 34 x -50 8h x34 x-52 9 x4 X-52 9 x4 X-54 9 x4 X-58 98 x4 X-b6 
7 x3hx-50 8 X34x-52 8 xX3hx-52 8h x 34 x +54 84 x 84 x -58 8k x4 X-56 
12} 13 13} 14 14 144 


15x4 x4 X-54 


9b x4 x-b4 
8k x4 x-d4 
144 


15x4 x4 X-52 


8} x 34x -54 
84 x 3h X “54 
185 
13X4 x4 x-54 


84 x 34 x -56 
8h x 34 x +56 
134 
13xX4 X4 X-58 


9 x4 X-54 
8h x3} x -54 
14 


14x4 X4 X-50 
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9 X4 X-54 
84 x 35 x-54 
14 


14x4 x4 x-50 


9 X4 X-58 
8h x 84 x -58 
4 
14X4 X4 X*B6 


93 x4 X-52 
Bkx4 x-52 
144 
14x4 X4 X-58 


98x4 X-52 
8kx4 xX-52 
144 
14x4 X4 X-58 


9kx4 X54 | 
8h x4 x-54 
144 
15x4 x4 X-52 


9x4 x-56 
8x4 x-56 
144 


15x4 x4 X:54 


98 x4 X-60 
8kx4 x-60 
144 


15xX4 X4 X58 


9k x4 X-58 
84 x4 x-58 
144 
15x4 x4 X-56 


9k x4 X-60 
84x4 x-60 
144 


15xX4 x4 X-58 


9k x4 X-56 
8x4 X-56 
145 
15x4 x4 x-54 


9} x4 X-62 
8b x4 x-62 
143 


15x4 x4 X-62 


a ———— 
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PANTING ARRANGEMENTS. TABLE D 
WEB FRAMES and STRINGERS. (See Continuation.) 


<i mpm aginst LT TN 


DEPTH (d) AT COLLISION BULKHEAD FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, AND FROM 
DEPTH TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO TOP OF BEAMS AT SIDE OF LOWEST DECK. 
D ‘ = 
Feet. Feet. Feet. Feet. Feet, Feet. Feet. 
12 14 16 18 20 22 24 
me Feet. f Inches. Inches. Inches. Inches. Inches. Inches. Inches, 
12 12 X-30 12 X-30 
14 i 12 X-30 | 12 X-30 80 box ! F 
16 e 12 x -30 i] iesea ; 13 X-32 » 14 x +32 ; sa! 
fa 138 X 30 13 X +80 14 x -30 15 X-32 16 X°34 od 
al bs 13 X-30 18 X32 fi Phe 15 X +34 16 X36 ¥ bis 
22 : 13 x -30 H 14 x -32 ; 14 X +86 16 X-36 % vookiie P| pba shia “| 
24 14 x +30 15 X34 16 X -36 17 X°38 I 18 X -40 20 X-40 en 
26 14 X +32 16 X36 5 NB 3 18 x -40 ora ‘i x 42 24 x -44 
28 | , bate re 1 18 X-40 verter 21x -42 ' 23 — 25 X-46 
30 ge 36 ii 38 re 20 X +40 e 21 X-42 22 x +44 on x +44 i 48 
a 17 X +38 es 21 X-42 | 22x -44 23 X-44 25 X +46 ig 
84 18 X-38 20 x +40 22 x -42 23 X +46 austen 26 X +48 ; eihts 
36 19 Xx a 21x -42 23 X-44 | 25 X +46 26 X-46 28 X-48 30 X50 
a : 21x +42 ns x +44 26 X +46 27 X-48 28 X-48 80 X +50 } ne ¥ 
waa | 24 x -44 26 X +46 a¥R 48 29 X48 ii x +50 833 X-50 i 35 X +52 
“i ha | 26 x +46 28 x fe 30 X +50 ‘ ee nat 83 .X-52 35 X-52 37 X52 
44 | 7 x ie 30 X +50 z ef f of x +50 . “gh 52 37 X-52 , 38 X°54 
ne ; 30 X48 "Nils 7 34 X +50 36 X+52 37 X m 38 X +52 40 X x 
48 82x re 34x -52 36 * “52 38 X +52 39 X-54 41X ae. Bb 
50 Fe 50 36 X-52 * X +52 "5 X +52 " x +54 42 X-54 
er emer fe i —s 


275 


PANTING ARRANGEMENTS. TABLE D 
WEB FRAMES and STRI NGERS. (Concluded. ) 
pepTH (d) AT COLLISION BULKHEAD FROM 
TOP OF FLOORS AT CENTRE IN WAY OF BUTT STRAPS FOR STRINGER 
SINGLE BOTTOMS, AND FROM TOP OF MARGIN FACE ANGLES. FACE ANGLES. 
DEPTH PLATE IN WAY OF DOUBLE BOTTOMS, TO TOP Thickness 
OF BEAMS AT SIDE OF LOWEST DECK. of Stringer Dimensions. Rivets. 
wy is am: ae _| Plates. 
Feet. Feet. Feet. Feet. Feet. rs on sai a co is ok Saeed = 
ch eeeaeey tg be Length. Breadth. | Thickness. | St78p8 9% reg ana 
| 26 | 28 | 80 | 82 | 34 a ae ei ase Anelon 
Feet. Inches. Inches. Inches, Inches, Inches. Inches. Inches. Inches. Inches Inches. Inches, 
12 | 30 | 4X8 X-40| 36 5 40 8 2 
14 “80 45X38 X40) ” ” “40 ” ” 
= | & ? — Zz o 
16 | -30 5 X83 X-40 - : “42 - a 
18 30 | 5 XB X44 ” ” “44 ” ” 
20 | “30 3 X83 X-B80}/5 X8 X-48| 42 6 46 10 2 
22 30 |8 X83 X-34/5 X38 X52) y » “48 ” » 
24 | 25x-46 32 |34x3 x-86|5 X35x-54 z . “50 a k 
] ve | ia | MAES i 
26 | 26X-48 | 29x-50 34. |3hx3 x-40/6 X33X-56 4 is “52 5 9 
teil ase 
28 | 28x-48 | 80x-50 | 34x-52 34 |3}x34x-42|65X35X-60) 48 7 “D4 12 4 
30 | 29-50 | 31x-50 | 35x-52 | 88x-54 | 40x-54 | 36 | 83XBRX-46)7 X 33X+62/ * “56 | ” 
| 
82 | 80-50 | 82X-50 | 36 X-52 | 39x -54 41x-54| 88 |8)X84X-50|7 X85X-66) _ “58 . 
I~ Pde E ay pe ie it. AL Sa ae 
34 | 31 x “50 34 x +52 38 x “54 41xX “54 43 x “54 “40 | 4 X 34 x “DO ” ” ” ” ” 
86 33 X-50 | 86-52 | 40-54 | 42 X-54 | 45 X-56 “40 4 X35 X-54 | 64 8 “60 » ” 
s BALI. L | es ; pee. —s 
38 | 35X-52 | 88x-54 | 41x-54 | 44-56 | 47x-56 | 42 [4 X 35 X-58 ” » 62 » » 
40 | 38X-52 | 40x-54 | 43x-54 | 46X-56 | 49x-56 | 44 434 x 34 X-58 7 = “64 ” ” 
aa ae = —_ » Ee ee AR. Ss ee bs + a 
42 | 40x-54 | 42x-54 | 45x-56 | 48X-58 | 51x-58 | 46 43 x 34 X-62 f 10 “66 ¥ 6 
44 | 42x-54 | 44x-56 | 47X-56 | 50X-58 | 53x-60] “48 [5 X 34 x -62 rn bs ; ” ” 
46 43-54 | 46X56 | 48-58 | 52-60 | 55 x-60 48 5} xX 34 X62 60 12 +68 14 8 
48 *5O 6 x 34 x 64 ” ” ‘70 ” ” 
50 52 6 x 34 x “70 ” ” ” ” ” 
| 
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PANTING ARRANGEMENTS. TABLE DA 
DEEP FRAMES and INTERCOSTAL STRINGERS. (SEE CONTINUATION.) 


DEPTH (d) AT COLLISION BULKHEAD FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, AND FROM 


DEPTH TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO TOP OF BEAMS AT SIDE OF LOWEST DECK. 


Feet. Feet. Feet. Feet. Feet, Feet, 

12 14 16 18 20 22 24 
Feet. A Inches, Inches. Inches. Inches. Inches. Inches. j Inches. 
12 5 X83 X-88 5kxB x-40 6 x8 x-42 64x38 x-46 7x3 x-40 


14 5kx8 x-40 6 x8 x-40 6x3 x-40 7x3 x-44 8 x3 x-40 8hx3 x-42 


16 6x3 x-40 7 x3 x-40 ThxB x-40 8 x3 x-40 8kx8 x-40 9 x8 x-44 94 x Bk X54 


18 7 X38 x-42 TkX8 x-42 8 x8 x-42 8kx3 x-40 9 x8 x-44 9 x3hx-46 | 10 X35X-56 


20 74x38 x-44 8 X38 X-44 84x38 x-40 9 x8 x-40 9 X83 X52 10 x3}x-46 104 x 34 x +54 


22 8 x38 x-46 84x38 X-42 9 x38 x-40 9 x8 x-52 94 x 84 x +52 10} x 34 x -46 11 x3}x-56 


8hx3 x-48 9 x8 x-40 9 x8 X-52 94 x Bh xX 52 10 xX34x-52 10} x 34 x -56 114 x 34 x +54 


BULB ANGLES 
| 


0 11 x34x-56 12 x3}x-54 


oo 


9 x8 X-48 9 x8 X-B4 gkx3hx-52 | 10 x8}x-52 104 X 34 X° 


28 9} X34 X48 oh x3hx-b2 | 10 x38}x-50 | 10bx3}x-50 | TI xBhx-48 | 11bXSx-D6 [12x35x 3} x50 


12 x3hx-b4 |12x3}x35x-58 


a 10 x8hx-48 | 10 x8hx-b4 | 105X3Rx-50 | 11 x8hx-bO | 115% 3_x-50 


32 10 x34X-b4 | 10hxBhx-56 | LL x8hXx-52 | 114x3hx-50 12 X8hx-50 [12X3hx3}x-50/12x4 x4 X06 


34 || 10} x3 x-56 11 x3}X-58 114 x 34 x +54 12 x3}x-54 12 X8}x-60 |12x3}x3hx-56|13x4 x4 X50 
——— . = at 4 5 pan. ss = ——— —_ = ad 
36 || a x3bx-58 | 114x8hx-60 | 12 x3}x-58 12 x BX Bh x -48 | 12 X Bh XB} X56 12x4 x4 X-56)13x4 x4 X56 


——" — —————— a ————— 


88 |y| 12 x3hx-58 [12x3}x3)x-48 12 x 3} x Bh X-BG | 12 X Bh x Bh xX “60 | 12 x4 x4 X-56/13X4 X4 X-52/14x4 x4 X-d2 


40 \\12x8hx3hx-54)12x4 x4 X-50)12x4 x4 X56 12X4 X4 X+G4|/18X4 X4 X56) 14X4 x4 X-D0)14x4 x4 X60 


2'/13x4 x4 X50) 18K4 X4 X-52/18X4 X4 X56 13x4 x4 x-64|14x4 x4 X-56\15xX4 x4 x-52\/15X4 X4 X-60 


vet Act Rates 
13xX4 x4 X-50 
4x4 x4 X-D0/14xK4 x4 x-D4/14K4 x4 X-58/14X4 X4 x-64|15xX4 x4 X56) 15x4 x4 X64] 4 x4 x50 


ft — at 
; 13x4 x4 xX-D0|13x4 x4 x-56|14x4 x4 x-50 
15x4 x4 X-62|15x4 X4 X68] 4 x4 x50 | 4 x4 x56 | 4 X4 X90 


3 =a | 


15x4 x4 aba To ete x4 X-58 


a 
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PANTING ARRANGEMENTS. 


DEEP FRAMES and 


INTERCOSTAL STRINGERS. 


TABLE 5a 


(CONCLUDED.) 


DEPTH (d) AT COLLISION BULKHEAD FROM TOP OF FLOORS aT 
CENTRE IN WAY OF SINGLE BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY 


DEPTH OF DOUBLE BOTTOMS, TO TOP OF BEAMS AT SIDE OF LOWEST DECK. Thickness of Face Angle 
D Stringer Plate. on Stringer. 
Feet. Feet. Feet. Feet. Feet. 
26 28 380 32 34 
Feet. A Inches. Inches. Inches. Inches. Inches. Inches, oar 7 
12 | 80 8x8 x-80 
_—— . wa a pe Seal . 
| 
14 -30 8 X38 X34 
= | a — = 
n 
160 | 32 3hx3 x34 
Beta WIR {~ 2 
3 
18 Bl 11 x3hx-56 “34 4 x3 x-84 
Pt | i, | ome S| ene Sees Eat = 
if 
20 7 11k x3hx-56 | 12x34x3hx-54 34 4 x38 X-38 
oe ee ert 
22 9 12 x34x-56 | igx4 x4 x-52 | 13x4 X4 X-58 -36 4hx3 x-40 
ee on = » 
24 || 12x38bx3hx-50 | 18K4 x4 x-50 | 4X4 X4 X54 | 1X4 x4 X-60 38 5 x8 x-40 
13x4 x4 X-b4 
26 12x3}x3hx-58 | 13x4 x4 x-56 | 14x4 x4 X60 | 15X4 X4 X-68 i; 4 4g “40 55X38 x40 
13X4 x4 X-50 | 14xX4 x4 X-50 
2 . “63 x . . 5 X 84 X +42 
8 12x4 x4 xX-58 | 18K4 x4 x-62 | 15x4 x4 X-56 a ereern 2 sedekebe 40 55 X 85 X°4 
138x4 x4 X-56 | 14K4 x4 X-54 
380 . 56 | 15x4 xX : “43 5 2 
13xX4 x4 x-54 | 14x4 x4 X-56 | 15x4 x4 X62 “ical see ers 42 6 X35X-4 
Sees iy = 
I 
z 14x4 x4 x-50 | 14x4 X4 X-60 
82 = . 5 x x: - = 
E 13xX4 x4 x-60 | 14x4 x4 X-62 | 15xX4 x4 X-68 ees 1 Baka 44 6 X384x-46 
oO _ Ee — — _ 
13X4 x4 x-52 | 14x4 X4 X54] 15X4 X4 X-52 
84 ‘ x A 
14x4 x4 X-B4 | 15X4 x4 X-DBL OG 4 yore rere ree 44 63 X 35 x -46 
13x4 X4 x-58|14x4 x4 x-58 | 15xX4 x4 X-58 
3 j ; : - 
‘ sich paged tins Wants Rey att MOY 53") I 1" 4 x4 X-58 4 x4 x-58 a: iit ee 
13xX4 x4 x-50 | 14x4 x4 X-50 | 15xX4 X4 X-D2 | 15x4 x4 X64 
38 : : zl yx gh 
BPS MEE TD take 30 ame A 4 x4 x-50 4 x4 x-52 4 x4 x-64 ~ anges 
13x4 x4 x-58 | 14x4 x4 X-58 | 15xX4 x4 X-58 
40 15x4 x : . x 34x: 
M1 SORE RE KBE Dy ye ecg 4 x4 X58 4X4 X58 % & XBbxK-48 
FT 13xX4 x4 X52 | 14x4 x4 X-52 | 15X4 X4 X-52 - 
42 g ‘ 7 4: x 3h x: 
P| 4 x4 x-52 4X4 X-52 4X4 X52 at Spacnh xe 
—| 
| 14x4 x4 X-50 | 14x4 x4 X-60 
5 : x 3h x- 
ae E 4 x4 x-50 4 x4 X-60 " HL Bo 
—| 8 


ANN: 


4x4 X4 X-58 


46/3] 4 xa x58 | | 52 9 x4 xX-b4 
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FIRST 


CENTRE GIRDER. 


DOUBLE BOTTOMS. 


MARGIN PLATE. 


FLOOR PLATES, 
SIDE GIRDERS 
AND BRACKETS 
INSIDE TANE. 


INNER BOTTOM PLATING. 


TABLE 6 


(See Continuation.) 


*B4 


“34 


“36 


34 


+36 


“34 


LONGITUDINAL Middle Line Strake. 
Thickness. Thickness. Thickness. in Boil Roor Thickness. 
NUMERAL. Height Above i except in Boiler Room. 
a In Holds In Holds Thickness. In Holds. In 
bag hs 2] a Half In In Tn In Boiler 
At and and pa Room, 
Full Complete | Length Boiler Boiler Boiler || Breadth.) Half Half Engine jincludi 
decntag |. Super Ends. | Engine gine Pro“ eae | Middle 
Vessels structure | Amids. Room. Room. Room. Ends, Ends. Room. Line 
* | Vessels. Room, Room Amids. Amids. Strake 
Inches. Iuches. Inches, Inches. Inches, Inches, | Inches. Inches. | Inches, Inches. | Inches, | Inches. | Inches. | Inches, | Inches. Inches. 
2100 29 36 | -80 | -46 | 30 | -40 | -28 | -88 | 89 | -82 | -80 | +28 | 28 | -82 | -44 
2600 30 38 +B2 48 32 42 +28 +38 40 34 +30 +30 28 “34 46 


36 


“36 


“38 


“36 


40 


*B8 


40 


+38 


42 


“38 


10000 


10900 


11800 


13750 


14850 


15900 


17000 


44 42 44 60 52 58 “40 “50 52 50 42 “42 “38 “50 “D6 
45 43 56 “46 62 | D4 60 42 “52 53 ay 44 44 “40 “52 ‘ 
46 44 D8 46 “64 D4 60 +42 “52 54 44 “44 40 52 58 
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TABLE 6 
DOUBLE BOTTOMS. (Concluded. ) 


DIMENSIONS OF ANGLE BARS. 
FIRST 


LONGITUDINAL 
NUMERAL. Angles Connecting Centre Angles Connecting Centre Frames and Reversed 


Girder to Flat Plate Keel. Girder to Inner Bottom. Angles Connecting Frames on Floors, Vertical Angles 
Side Girder Angles. 
LxD Margin Plate to i 
= a S Vertical Angles on 
hell ing. rs. 

Half Length Half Length Shell Plating, Centre Girder and Side Girde 


Amidships. t Amidships. Margin Plate. 


Connecting Floors and 


Inches, Inches. Inches. 


8 X38 X -8: . . . 24 x 2h x: 
3 x3 X* . . . 24x 25x- 


x3 xX: : : . 24 x 25 Xx: 
83 x 88x40 | - xB xe . . . 2k x 2b x: 


34 X 8h xX -42 : . : : . 2x ax: 


2k x 24x: 


2k x 2bx- 


2k x 2b x- 


2k x 2k x- 


3 x3 


3X3 


In the boiler room the thicknesses of angle bars not covered by cement are to be increased by *10 inch beyond those given in the Table. 
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BRACKET 


FLOORS 
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i ___L_—e eee 


in DOUBLE BOTTOMS. 


FULL SCANTLING VESSELS. 


UNSUPPORTED SPAN. 


TABLE 7 


7 


8 


5k XxX 8 


Inches, 


G XxebrextT* 


Inches. 


6} Xx 8 


es ae 


7 A 


6 X38 


64 X38 xX: 


7x 3 


<— ANGLES —> 


6 xX 3k Xx- 


“7X 8h x -4 


7% x 3h ms 


64 X 34 Xx: 


7 xX 8hxX- 


eres 


64 xX 34 x: 


7h X 8h Xx: 


8} X 3h X- 


7 xX 3h X* 


8 X 3hXx- 


9 X 38h Xx- 


74 X 84 Xx: 


8} xX 384 Xx- 


9 xX 8X: 


Tk X 35 X-> 


8h X 84 Xx: 


94 X 3h X +52 


8 xX 8hXx- 


9 x 8} X -48 


10 x 3h x -52 


8 xX 3bXx-: 


9 xX 8h X54 


10 x 3hx- 


<—— — —- BULB ANGLES-—— — —> 


~ gh x Bh Xx <4! 


“Ok X 3h X +52 


104 X 34 Xx: 


9 X 35x: 


10 xX 34 X -50 


9 xX 3h x: 


10} x 34 Xx -48 


11 x 34x: 


114 x 34 x- 


9k X 84 Xx: 


104 X 34 X -54 


94 x 84 xX: 


ll x 8h x -56 


COMPLETE SUPERSTRUCTURE VESSELS. 


UNSUPPORTED SPAN. 


12 x 35 X : 


12 x Bh x 60 


Feet. A Inches, Inches. Inches. 
ronen-oeceth | 5 X8 X +36 55 X8 X 34 6 X38 X 
Gigi | 2p BEX 3 xX 34 6 X38 xX -34 6h x3 x 
20 é 6 XB xX -B4 by x 8 6 X38 x -40 6 XB X 
22 T 6 xX 8h Xx +38 bk X BX -38 64 Xx Bh X +38 7 x 3h x 
24 6h X Bb xX: 6 x Bh x -36 64 X Bh Xx -44 Th X 3h X 
26 V 64 X 34 X- 6 x 34 x -40 7 x 8h x -44 8 X Bh X « 
28 < bh X 8h X -B4 6} X 3h X -B8 7h X 8h X -42 8 X Bb x -48 
wo bk X 34 X +40 64 x 34 xX -44 8 X 3h x -40 8h x Bh X +48 
32 4 : 6 xX 38% x -40 7 xX 3k Xx -42 8 xX 3h X -46 9 Xx 34 X +46 
ee a 64 X 34 X -38 7k x 34 x -40 8k X 8h X -44 94 X Bh X 44 
36 & Gh X 34 X -42 7h X 8h X -44 8h x 3h X -50 9} X Bh X +52 
38 i 7 x 84 x -40 8 xX Bh xX -42 9 xX Bh-x -46 10 x 3h X -50 
__ 40 S 7 xX Bh Xx +44 8 X Bb x -46 9 Xx 8h Xx -b4 10 X 3h X -56 
42 7k X 34 Xx -42 8 X 8b Xx -50 94 X 3b X -50 105 X 3h X -56 
44 7h Xx 34 Xx +46 8} X 3h X -50 10 X 34 x -50 11 x 34 X -56 
46 ‘s 8 x Bh x -46 9 x 3h x -50 104 X 3% X -50 11h x 3h X -56 


_ The Frames are to have the scantlings given in the Tables. The Reversed Frames may be }-inch less in depth than 
given in the Tables, and the horizontal flanges may be 3 inches in breadth. : 
: an a room the thicknesses of bars not covered by cement are to be increased by “10 inch beyond those given 
in the Tables. 


Luoyp’s Reqisrer or Surpprnc, Lonpon.—13ih July, 1922. 


TABLE 7A 


DETAILS of BRACKET FLOORS in DOUBLE 
BOTTOMS. 


RIVETS IN EACH VERTICAL STRUTS 

RIVETS IN EACH 
RIVETS IN END OF VERTICAL | BETWEEN INTEROOSTAL | wroar, 
DEFTH OF BRACKETS. BAR ON INTER- GIRDER AND CENTRE 


pS iib ts ea te COSTAL GIRDER. | LINE OR MARGIN PLATE. SS 
FRAME. 


Number. | Diameter. Diameter. Channels. Diameter. 


Inches, Inches, Inches, Inches, Inches, 


5 and 53 3 3 9 X 34 x 34 x -88 


10 x 34 x 34 x -42 


11 x 34 x 34 x -46 


11 x 35 x 34 x -50 


12 x 34 x 84 x -54 


10 and above i 12x4 x4 x-b4 


Luoyp’s ReaisTeR or Suippine, Lonpon.—25th June, 1925, 


STIFFENING of WATERTIGHT FLOORS in 


DOUBLE BOTTOMS. TABLE 7B 
HEIGHT OF OVERFLOW ABOVE INNER BOTTOM. 
DEPTH OF 
CENTRE a 
GIRDER. Feet. Feet. Feet. Feet. Feet. Feet. Feet. 
20 25 30 35 40 45 50 
Inches. Inches. Inches. Inches. Inches. Inches. Inches. Inches. 
N|  8)X8x-32 32 X3x-40 4 X3xX-36 4X3 +34 4}X3xX-38 5 X3X-36 5 x3x-40 
TI 
| 4 X3xX-34 4 X3xX-42 4h x3x-40 5 X3xX-38 54 x3x-36 5x3 x-40 6 xX3X-38 
: 7 iy es ee: are 
| 43 X3 X38 5 X3X-38 53X83 X -36 6 X3X-36 6 x8x-40 54x38 X-84 54 x8 x -36 
a £ = 
3 
4| 5 x8x-40 bE x8 x-40 bLX3X-34 51 x3 X-88 6 X3X-B4 6 x3x-40 
| 
| 5a X38 x-40 6 X3x-42 53X38 xX -84 6 X8X-84 6 x38x-40 64x38 X-+36 64x38 x-44 
| 
| 6 X3x-42 53X38 X34 6 xX8xX-34 6}X3X-34 63x8x-44 7 x3x-40 7EX3X-36 
Vv 
TD | 
ag 
Re 53X3xX +34 6 X3x-34 64x 3X -36 7 X3X-36 7 X8x-44 74x38 x-40 8 x3x-38 


Luoyp’s Register oF SuHrppine, Lonpon.—16th April, 1931. x2 


DEPTH 


D. 


‘Complete 

Super- 

structure 
Vessels. 


Full 
ntling’ 
Vessels. 


DEPTHS of MARGIN PLATES of DOUBLE BOTTOMS and 
ATTACHMENT of TANK SIDE BRACKETS to MARGIN PLATES. 


Height 
) 


Brackets 
outside 
Tank. 


a ee ase orld) 
Number and Diameter 
of Rivets in each Arm. 


Feet. 


10 
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TABLE 8 


(See Continuation.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF MARGIN PLATE TO 


LOWEST DECK AT SIDE. 


Attachment outside Margin Plate. 


Gussets to Brackets. 


Feet. 
19 


Feet. 


Inches. 


40 


Inches. 


+32 


Inches, 


21 


Single 


Abaft 


}-Length 
from Stem. 


Forward of 
4-Length 
from Stem. 


Angle. 


Ins. 


of ¥ 


Gusset. 


Thick- 
ness 
of Tank 
Side 
Brackets 
outside 
Tank. 


Feet. 
14 


Attachment outside Margin Plate. 


Gussets to Brackets. 


Number and Diameter 
of Rivets in each Arm. 


Abaft Forward of 
}-Length }-Length Angle. Gusset. 
from Stem. | from Stem. 


Inches. 


Inches. 


. | No, Ins. 


21 


23 


44 


“34 


22 


” 


” 


48 


34 


23 


pee 


” 


+36 


23 


Single 


loo 


24 


” 


24 


55 


“36 


“36 


24 


25 


of 


+38 


25 


39 


38 


26 


58 


38 


27 


pl 


wieo 


” 


“40 


28 


42 


48 


39 


Every 
frame 


oes 


a 


” 


D0 


Double 


” 


as 


an 


+50 


Double 


” 
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DEPTHS of MARGIN PLATES of DOUBLE BOTTOMS and 
ATTACHMENT of TANK SIDE BRACKETS to MARGIN PLATES. 


DEPTH (da) AT MIDDLE OF LENGTH FROM TOP OF MARGIN PLATE TO LOWEST DECK AT SIDE. 


TABLE 8 
(Concluded.) 


DEPTH 
Feet. | Feet, Feet. 
D. 18 22 26 
od 3 Attachment outside Margin Plate. 1 § Attachment outside Margin Plate. M 8 Attachment outside Margin Plate. 
a | Ss bax , =, —|gse Q = a dad = Number and 
4 2 N a 2 3 ‘umber an 
EI ev 3g é 3 poten hd Ipiameter of Rivets ga ro Gussets to |pamoter of Rivets 33a & 4 Gusset 5° [Diameter of Rivet 
aa 3 & lake q be B Brackets. in each Arm. a8 2 4 P Brackets. in each Arm. ak 2 4 Ls 3 . in each Arm. 
o o = | . oO > 
g 3 38 1g 33 s a3 ‘Abaft | Forward g 38 % #2 | apart | Forward FI of S a8 | apatt or 
oP | Be |SaHo0| 3 S$ |1-Length of 2H0| a <3 }-Length o Sa°| 4 <“$ |1-Length 1 fet t 
& ge I 4 4 from 2 uensth) Angle. Gusset. | 4 a = from |2 Length) Angle. Gusset. || 5 4 2 pe, aie Si Angle. usset. 
from | 2 from 2 
o¢ a Stem. | ctem. | A Stem. | stem. A Stem. | gtem. 
Feet. | Feet. | Inches|Inches No. Ins.|No. Ins.| Inches|[nches No. Ins,{No, Ins.| Inches! Inches No. Ins,|No. 
eT int—— ts | eee ae ee aa a a ee 
era eee ee ee eae PS ee ee ee ee a 
; Every | Ever 3 3 Fivery Every 3 3 
90 | 23 |-36 | 25 | Single} fourt! thir 5 of 4/4 of Z| -38 26 |\Single | fourth | second |6§ of 4/6 of |) — | — | — s a ey 
frame | frame frame | frame 
Every | Every 3 3 io Eve 3 3 oes aa 
22 | 25 |-38 | 26 ae Ped —— 6 210l> 4140 27 ” Fis ” CEN ACTA art) Nm earme? | (a 
94 | 27 |-88 | 27 6 ,, 4 3 29 abba] Every |7 7/6 2) —|—| — _- — _ 
ad ad ” ” ” ” 6 ,, 4) °40 | 2 ” rae frame » 8 » 8 
Every | p Eve E 
: ver zs 7 F Ty very uf 
26 | 29 |-40 | 29 ” ae frame [9 » $16 » 4) -42 | 31 Zs - = 7 95 IT 5 &| 44 | 33 | Single! frame | frame 8 ot gs 
| 
= | " 
¢ | 7 | Ever 7 1 a 
28 | 31 |-42 | 31 6-71 Bs ” 7, 35/6, 5 | 42 | 33 ” frame ” 8, 3/6 , 8) -44 | 35 |Double ” ” 6» 8 
2 Ef aa | Eee - - 
: Every | 7 7 7 ¥ - 
80 | 88-44) 33) » | frame] » |[8» 3/6, f/-44) 85) » > » [8 E17 » 8) 46 | 87] » » n |\¢nt 
7 
. 7 7 zi. 
82 | 35 |-46 | 35), ” ” 8, 3/7 » 3] 46 | 37 ” ” ” 8,3/8,% 48 | 39 ” ” ” 8% 
q 
« 7 
34 | 37 |-48 | 37 ” ” ” 8» t 8» $ °48 | 39 [Double ” ” iene 5» t 50 | 41 ” ” ” 8 8 
j i 
4; 7 7 1 7/1. eke pres — = 
36 | 40 50 | 39 {Double ” ” 7 » 8 5 » 8 50 | 41 ” ” ” 8 » 8 5 ”» 8 52 
| fi lee ee es. eee Ee 
5 | 7 71. 7 Cee a es —_— — — 
38 | 42 |-50 | 41 ” ” ” 8 » 8 5 » 8 50 | 43 ” ” ” 8 » 8 6 ” 8 52 
A | RS ‘ 7 els tee tes ——- oa = tao ee —_ —_— —_— 
40 | 44 |-52 | 43 ” ” ” 8 » 8 6 » 8 
42 | 46 
| 
44 | 48 
46 | 50 


Luoyp’s Register or Surpprne, Lonpon.—13th December, 1923. 
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FLOOR PLATES in VESSELS having SINGLE BOTTOMS. 


FULL SCANTLING VESSELS. 


TABLE 9 


BREADTH B, 


vertu D. Feet. Feet. Feet, Feet. Feet. Feet. Feet, Feet. Feet. 
16 20 24 28 32 86 40 44 48 
Inches. Inches. oa Inches. Inches. Inches. Inches. Inches. Inches. 
10 X24 11 X26 12 X -28 
12 X +26 13 X28 14 X80 
14 X28 15 X-30 17 X-32 
17 X32 19 X34 21 X36 
20 X +84 22 X+38 24 X40 
21 X +36 23 X +38 25 X-40 26 X +42 
24 xX -40 26 X -42 27 X-44 29 X +46 
25 X -40 27 X-42 28 X -44 30 X +46 


preta D. 


COMPLETE SUPERSTRUCTURE VESSELS. 


BREADTH B. 


24 


28 


Feet. 


386 


Inches. 


13 X +28 


Inches. 


14 X +28 


Inches. 


18 X +34 


48 


Inches. 


Inches, 


15 X -30 


19 X +84 


20 X -34 


20 X +34 


21 X -36 


21 X -36 


22 X -38 


24 X -40 


Inches. 


In all vessels the thickness of the floors in the engine space is to be increased ‘04 inch and in the boiler space “10 inch heyond 
that given in the Tables. 


Lioyn’s Reiser or Surpprna, Lonpoy.—13th July, 1922. 
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KEELSONS in VESSELS with SINGLE BOTTOMS. tase LO 


MIDDLE LINE KEELSONS. 


With Bar Keel 


FIRST | only With Bar Keel or Flat Plate Keel. SIDE KEELSONS. 
| . 
LONGI- |— — FLAT KEEL PLATE, 
TUDINAL Standing upon Standing upon Floors with Standing upon Floors with 
Floors. Intercostal Plates. Centre Through Plate. 
NUMERAL. | 
Thickness of 
LxD Double Bulb Angles. Double Angles. Thickness| Double Angles. sag no a Double Angles, Double Angles. Thickness 
of Inter- Foundation Plate. of Inter- 
costal Sa Fe — costal 
Plates. 


For }-Length |Thickness| For }-Length |Thickness Tnyotghont: }Length Thickness} For }-Length |Thickness| For 4-Length /Thickness Plates. 
Amids. at Ends. Amids. at Ends, ‘Amids at Ends. Amids, at Ends. Amids. at Ends, 


Inches. Inches. Inches, Inches. | Inches, Inches. Inches. | Inches, Inches. Inches. Inches. Inches. | Inches. 


600 |5 X83 X88) +88 [8 x38 X-34| :26 28 |8 X8 X-26| 30 26 |8 X8 X-26| -26 |3 X8 X-26|] -24 24 


1100 |5}x38 x-40|} -40 |35x8 x-86| -28 30 |38}X8 X-28] -32 28 |34xX3}X-30| -30 [85X38 X-28| -26 26 


1650 |6 X8 X-42] -42 |4 x3 X-38| 28 32 |85X8 X-30| ‘34 30 |84X85X-86| -36 |4 X3 X-30| +28 28 


2250 |64X3 X-46| -44 |45x8 X-40| °30 34 |4 X38 X82] -88 84 |84x3}x-40| -40 [44X83 X-32] -28 “30 


2900 |7 X83 X-50) -46 |45xX85xX-42| +32 86 |4 X85xX-82| -40 86 |8hxB8hx-44| -44 |45XB X-34) -30 “82 


3650 |74xX3}X-52| -48 |5 X8hX-44| +384 38 |44x3$X-34| -42 36 |84x38hx-48| -46 |5 X38 X-36) -32 “34 


4450 |8 X8$X-56| -50 |55xX35X-46| +36 40 |44x3}xX-36| -44 38 14 x4 X-b0| -46 |55X3$X-38) -34 “36 


5450 |84xX3hxX-60| -52 |6 X85X-48) 38 42 |44x35X-38| -46 40 |4 x4 X-52) -48 |55x385X-40| +34 38 


6500 |9 x8hx-64| -54 |64X383X-50| -40 44 |5 X3}X-40| -48 40 |4 X4 X-54| +50 [6 X8RX-42| -36 “40 


7700 |95X35X-66| -56 |7 X84X-50| -40 46 16 X35X-42| -48 40 |4 X4 X-b6) -50 |6 X85X-46) 38 “40 


CENTRE and SIDE KEELSONS in TUGS. TABLE 11 


| 
FIRST CENTRE KEELSON ON TOP OF SIDE KEELSON ON FIRST CENTRE KEELSON ON TOP OF SIDE KEELSON ON 
LONGITUDINAL FLOORS. TOP OF FLOORS. | ,onGgITruDINAL FLOORS. TOP OF FLOORS. 

NUMERAL. ; NUMERAL. 


Double Bulb 
Angles. 


Single Angle. Exp Single Channel. ares — Single Angle. 


Single Channel. 


Inches. | Inches. Inches. Inches. Inches. Inches. 


8 X85 X33 x -40 6X3 X-88 5X 3X38 1700 12x 3h x3}x-48 8 x3} x-42 5xX4X-40 


9X8}x84x-42 | 6x3 x-d0 5X4X-38 2000 12 x 84 X34 x-50 8x 3hx-44 5X4X-42 


10X34X34x-44 | 6X8hX-42 5xX4X-38 2300 8x 34x -46 5xXx4X-46 


11X34X84X-46 | 7XBhX-42 | 5X4X-38 2600 8x3hx-50 | 5xX4x-50 


In the boiler room the thicknesses of the centre and side keelson plates and bars not covered by cement are to be increased by “10 inch 
beyond those given in Tables 10 and 11. 


Luoyp’s REGisTER OF SHIPPING, LoNDON.—16/h June, 1927. 


sti“ *wCtCststststst_eess#ad., nee 


286 


TABLE 12 


BEAMS fitted to EVERY FRAME. (See Continuation.) 
| BEANS AT UPPER DEOKS OF SINODE Se earn bese, iN COMPLETE ‘SUPER 
BREADTH OSES DECK VESSELS. STRUCTURE VESSELS FORWARD OF jth LENGTH FROM 
oF FORWARD AND AT FORECASTLE DECKS. 
DECK nal SIZE OF BEAMS AMIDSHIPS. Thiok- SIZE OF BEAMS AMIDSHIPS. cag 
AMIDSHIPS. of ot 
With One Row | With Two Rows | nous of Pillars. | Knees. ne ee ec ees 1) neon 
Feet, Inches. A Inches. Inches, Inches. dikes: | Inches. Inches. Inches. Inches. 
20 21 || 4 x8 x-B0 | 84x38 X-28 8 X38 X-26 | -30 
22 21 | 4 X38 xX-82 34x38 X-80 3 X38 X-28 | -30 ae oN a 
24 214 : 4kX3 X-32 4 X38 X-30 3 X38 X-80 “32 44x 3 x-30 34X3 X-30 3 x3 X-80 ‘| 30 
26 ae 7 5 X38 xX-82 44x38 X-30 84x38 xX-80 | 32 5 x8 x80 4 x38 X-30 3} x3 x -B0 30 
28 22 || 4x8 X +82 44X38 X-84 34x38 X-80 | +32 5 X38 X-82 4 X38 X-82 84x38 X-80 | +32 
80 224 Vig xB x-B4 5 X83 X-84 | 4 X8 X-30 | +34 5 X83 X-84 | 44x38 X-82 4 X38 X-30 | -32 
j 32 ; 99h Al 55 X8 5 X38 X-36 4 X83 X-32 34 | bbXx8 X34 5 X83 X-82 4 X8 X-82 | -84 
34 23 ? | 6 x8 X +36 5EX3 X:36 | 4 xB x-34 36 6 X38 X-36 5 X8 x-g4 | 4x8 x-B4 | -B4 
386 23% 65X38 X-38 6 X8 44X38 X-34 | -38 5BExX8 X-84 54X38 X-B4 44X83 X-B4 | -34 
@ 388 24 xe % 4d 5 X83 X-B4 40 . 6 X38 X-36 6 X83 X-36 5 X38 X-84 “36 
cs 40 ‘4h th x3 x44 | 6 x8 x-86 | 5X8 x-B4 42 6x3 x-36 | 6)x3 X36 | 5yx3 X34 36 
42 25 / 8 x3 x Ad 6 x3 x-40 5byX38 X-86 | 44 7X8 X-38 5}X3 X-B4 5X3 X-36 | -38 
Ag 95} gh x 8} X “46 . 64 X 34 X -40 6 x8 F “46 74X83 x-40 6 X38 xX-34 6 X8 X-36 -38 
__ AG 26 | 9 x 85 X48 7 X8}x-40 54x38 48 . 8 X38 x42 | 6 X83 X-38 5}X3 X-B4 | -40 
48 7 | 94 x 34 X “50 74 x 34 x -40 6 X34X-36 | 50 8hXB X44 6h X3 X 38 6 X38 X 36 id 40 
50 28 10 X Bh X +52 7k X34 xX -44 6 xX34x-40 | +52 9 X34x-46 7” x35 x-40 . 6 x 3h x-40- 42 
52 Z 98h 10} x 3h x +54 8 X34x-44 64 X 34 x -40 | 52 ; 94 X34 X-48 7 x 3h x 46 6h x 84 x40 ag 
64 29 ; | 11 xX3}x-54 8 xX3}X-48 7 X85 X-42 a 10 x3}x-50 74 X34 X-46 7 X84x-42 | -46 
56 294 a : 8} x 34 x -48 74X3hx-42 | -54 | 105X35X-50 8 X85xX-46 THX3hX-42 | -46 
58 “30 B 84 X 34 X “52 7Ex3hx-46 | -56 | 105x84x-54 | 8 X35X-52 74 x 3h x-46 48 
60 31 | a 9 xX3hX-52 8 x 3h x 4G 56 11 x34%x-54 84 X 34 X54 - 8 x 34 x 46 48 
62 32 : : icwereao: | + ; 9 xX3hXx-52 8 x34 x-48 48 
64 . 324 | 9 xX3hx bh 84 x 3h x46 | 450 
66 - 33 ] i . 93 x 3h x54 84 xX3hX-48 | -50 
68 33} : | ] 9 x 34 x 46 50 
j 70 34 | ax 3h X48 | +52 
72 344 | oe ; 9 X3}x-50 f 52 
74 35 | | | ’ 95x 3h x “50 52 
76 354 | = Tk 94 x 3} x54 | +54 
9g | 86 | } | a ; 10 xBhx-52 | -54 
30 | 3 4 ‘ S > “10 x3}x-54 | -56 


BREADTH 


AMIDSHIPS. | 


or 
DECK 


SPACING 


OF 


BEAMS. 
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BEAMS fitted to EVERY FRAME. 


BEAMS AT UPPER DECKS ABAFT }th LENGTH FROM FORWARD 
IN COMPLETE SUPERSTRUCTURE VESSELS, AT LONG BRIDGES 


AND AT POOP DECKS COVERING MACHINERY OPENINGS. 


| 
i] 


BEAMS AT SHORT BRIDGES AND AT POOP DECKS 


TABLE lz 


(See Continuation.) 


NOT COVERING MACHINERY OPENINGS. 


SIZE OF BEAMS AMIDSHIPS. 


ness 
ot 


With One Row 
of Pillars. 


of Pillars. 


With Two Rows 


With Three Rows 


of Pillars. 


Beam 


Thick- 


Knees. 


SIZE OF BEAMS AMIDSHIPS. 


With One Row 
of Pillars. 


With Two Rows 
of Pillars. 


With Three Rows 
of Pill 


Ars. 


Inches. 


Inches. 


Inches. 


Inches, 


Inches. 


Inches. 


Inches. 


Inches. 


Inches. 


3 X38 X-30 
34X38 X-30 


‘| 4 X8 X-80 34x38 X-30 
| 44xX3 X-30 4 x8 X-380 
fe _ cat Seiad 
Z 5 X8 X-30 4 X38 xX-30 


3x3 x-30 
4 X38 X-80 


4X3 X-32 


54X88 X34 44x83 X-34 4 X38 X-34 3hx3 x-30 32 
6 XB X-36 5 X8 X-34 44X38 X-34 4 X8 X-80 | °82 
5 X38 X-34 4 X38 X-30 | -34 


6 X3 X-36 


5X8 X-B4 4 X38 X-32 | -34 
5g X38 X-36 4¢xX3 X-32 | °34 
| 6 X38 X-36 5 X83 X-32 | -36 
5}x3 X-3B4 53X38 X-32 | °36 


50 28 | gh x 8h X-42 64 X 84 Xx -40 6 X3}x-40 6 X3 X-36 | -88 

7 52. j 28h 9 x 34x-44 ‘ 7 x84x-40 : 65 x 35 X-40 54X38 x-34 | -40 

as ; 29 9 x3} x AB . 74 X 84 Xx -42 7 X8hx-42 | -46 8 X38 x-44 65 X3 X-38 5} X3 X-36 ; -40 

 B6 a 29h 9h x 34x -48 8 X3}x-42 7EXBhX-42 | -46 84 x3 x-46 7 X38 X-38 6 X38 X-34 | -40 

58 30 : " OhxBhx-54 8 x 84 x -46 74X3hX-46 | -48 74X38 X-38 6 X38 X-36 | -42 

aa 31 2 ‘10 x 84Xx-54 84 x 34 xX -46 8 x3hx-46 . 48 8 X38 x-40 64X38 X-36 | -42 

62 32 a : 84 x 34 X-48 8 x38hx-48 | -48 85X3 X-40 64xX3 xX-40 | -42 

64 32), 9 X35X-48 8} X34X-46 | -50 | am | 9 X38 x-42 7 X83 x-40 | -44 

* 66 38 | : (ex 9 x 34 X52 akxeyxas | 50 | 7 X83 X-42 | 44 
4 68 334 Ge 9 x34x-46 | -50 7EX3 X-40 | -44 

; 70 34 9 x 34 x 48 52 i 74X83 X42 | -46 

7“ 72 ; 345 E 3 9 X84xX-50 | -52 8 X38 x-40 | -46 

35 j " 9} x 3h 54 50 “52 8 X38 X-44 | -48 

76 355 | 94 X3}X-54 | -54 8X3 X-44 | -48 

78 36 | 10 x3}x-52 | -54 
10 X3}X-54 


BREADTH 
OF 
DECK 
AMIDSHIPS. 


Feet, 


SPACING 


Inches. 


With One Row 
of Pillars. 


BEAMS AT ALL DECKS ON WHICH CARGO IS CARRIED. 


eee 
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BEAMS fitted to EVERY FRAME. 


TABLE 18 


(Concluded. ) 


SIZE OF BEAMS AMIDSHIPS. 


With Two Rows 
of Pillars. 


With Three Rows 
of Pillars. 


Inches. 


Inches, 


Inches. 


20 Sie 1% 

22 21 | 

24 214 : 

26 22 ; 5x8 X30 

28 22 | 6 XB X-80 

30 223 v 6 X38 X+86 

82 224 AL bhx8 x34 


6 X38 X-36 


64X38 X-88 


7 X38 xX-40 


BEXB X-34 


7X3 X-40 


6 X38 X-34 


8 X38 X-40 


6 X3 X-38 


8x3 X-42 


64X38 X-38 


9 X38 X44 


7 X38 X-38 


54X38 X-B4 


48 27 94 x 34 X-46 7kX3 X38 6 X 3X-36 
50 28 10 X 34 X-48 TEX3 X42 6 X38 X-40 
52 285 104 X 34 X +50 8 X83 X-42 64xX3 x-40 
54 29 «= |): « X84 X +50 8 X83 X-46 7 X38 x-42 
— 2 
56 295 +=|% 114 X 34 X +52 84X38 X46 TEX3 X42 
a = Q 
58 30 (BI 8kxXB x50 TEX3 X46 
sh) 
60 31- 9 X83 X-50 8 X8 xX-46 


62 32 | 9 X3 X+b4 8 X38 X-48 
64 324 94 X34 xX +54 8k x3 X-46 
66 10 X34x-54 84X38 X-48 


9 X38 X-46 


9 X3 X48 


9 X3 X-50 


74 35 9} X 3} X-50 

76 35h 94 X34 X-+54 
18 36 10 x3}Xx-52 
2 So. 36 Vv} 10 X34x-54 
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TABLE 13 


BEAMS fitted to ALTERNATE FRAMES. (See Continuation.) 


i 


BEAMS AT UPPER DECKS IN F S HAVING 
BEAMS AT UPPER DECKS OF SINGLE | MORE THAN ONE DECK, Te abeEiael baveenchosenii 
BREADTH | ar katt | DECK VESSELS. VESSELS FORWARD OF }th LENGTH FROM FORWARD, AND AT 
oF | FORECASTLE DECKS. 
or \ a so o 
DECK | ae | SIZE OF BEAMS AMIDSHIPS. bk og SIZE OF BEAMS AMIDSHIPS. ——_ 
AMIDSHIPS. p of of 
With One Row With Two Rows With Three Rows Beam With One Row With Two Rows With Three Rows Beam 
of Pillars. of Pillars. of Pillars. Knees. of Pillars. of Pillars. of Pillars. Knees. 
Feet. Inches, A Inches. Inches. Inches. Inches, | Inches. Inches. Inches. Inches, 
20 42 || 5ex8X-32 5 X8X-82 4 X3xX-30 -30 
a - 
22 42 g 5k x3 X-36 5b X8X-34 4 X8X-32 | +30 
o me. et en “. 
| a | 
24 43 7 6 X3X-36 54X38 X-84 44X38 X-32 +32 6 X38 X-36 5 X8 X-+32 44X3 X-32 | +30 
- = ; = = 
| 
26 44 Vi 6)X38X-36 6 X3X-34 5 X3X-B2 +32 6 X38 X-40 5yX3 X-B2 5 X83 X-B2 | -80 
28 44 Al 6 X8X:34 64X38 X-84 5 X8X-84 “84 64X38 X-36 6 X3 xX°82 5 X83 X-B4 | 82 
REESE LE Ree st |) 2S a Seer —) | - = 
30 45 | 64xX3xX-34 5} X83 X-34 54X38 X-32 86 | 54x38 x-B4 6 X38 X-36 5EX3 X-B2 | -34 
— | Se ae = “= 
32 45 | 74x38x-36 5} X38 X-38 5} X38 X +36 38 | 6 X8 X-84 64X38 X-86 5}X3 X-36 | -36 
Pe ; i | , ; ; ; | ; 
84 46 8 X3X-42 6 X3X-88 6 X3X-36 40 64 x3 x-40 54X38 X- 
eae aes se, Me || ine — € = a 
36 47 | ghx3x-48 64X38 X-38 64x3x-36 | 42 | 7hxB X-36 | 6 XB X- 
88 48 | 8 X8 x-42 65x38 xX 
\) 
40 49 | gkx3 x46 | 7 X8 x-B4 | 6 XB X-B4 | -40 
: | 7 | = leh Se 
42 50 | 9 xg x-52 | 7hx8 x-36 | 6x8 x-36 | -42 
o | 
- — 4 |—— = | 
44 51 fc | 10 x3hx-48 8 X38 X-38 7 X83 x-86 | -44 
7 Se “4 ens ees wal rs _ = |- = 
| 
46 52 | 108x3$xX-52 | 8 X38 X-46 74X38 X-38 | -46 
ae | mi as z Ap | el ec PS 
48 54° | IY (11 x8hx-58 | 84x33 X48 | 8 XB X40 | 48 
50 56 | | 12 xshx-56 | 9 x8hx-50 | 8hx8}x42 | -50 
} || | 
Poa oe Up salen See is ee ee - —| WP Ss) ese ee 
| 
52 57 |} | 94 x 84 Xx -52 9 X8hx-44 | +52 
54 58 | | 10 x8hxX-52 | 9RxXBhx-46 | +52 
56 59 | 10} x34x-56 | 10 xBhX-50 | +54 
= - | 
58 | 60 \ 11 X3}x-56 | 10)x3hx-52 | -54 
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BEAMS fitted to ALTERNATE FRAMES. 


TABLE 13 


(See Continuation.) 


BEAMS AT UPPER DECKS ABAFT jth LENGTH FROM FORWARD \ BEAMS AT SHORT BRIDGES AND AT POOP DECKS 
BREADTH IN COMPLETE SUPERSTRUCTURE VESSELS, AT LONG BRIDGES 
SPACING AND AT POOP DECKS COVERING MACHINERY OPENINGS. NOT COVERING MACHINERY OPENINGS. 
OF | 
OF | 
DECK SIZE OF BEAMS AMIDSHIPS. Thick- | SIZE OF BEAMS AMIDSHIPS. Thick- 
BEAMS. ness ness 
AMIDSHIPS. of _ of 
With One Row With Two Rows With Three Rows Beam With One Row With Two Rows With Three Rows Beam 
| ue of coe of Pillars. ott pores: x Knees. . poe Pillars. of Pillars. of See Sale 
Feet. Inches, A | Inches. Inches, Inches. Inches, Inches. Inches. Inches. Inches, 
20 42 || 
eed | | Z 
22 42 | | | 
24 43 | bEx3 x-34 | 5 x8 x-82 | 4x3 x-82 | -30 | 
ea) | 
5 | me MLS i. 
26 44 || 6 x8 x-36 | 5}x8 x-32 | 5 XB X32 | 80 | 45x3 x-32 4 X3X-32 4 X3X-30 | -80 
=6 [ | a E 
i 
28 a4 ||| 6 x8 x-40 | 54x8 x-84 | 5 xB x-34 | 32 | 5 XB x-B2 | 44xBX-32 4 xX8x-32 | .30 
| ai es Se 
30 a YT 34 | BEXB xX-B4 | 5 xBxX-82 | 44xXBX-B2 | -39 
“ am | pa an 
32 45 J 36 | 6 X3 X-84 5k X38 X-32 44X3X-34 | 39 
} 
84 46 ! “36 65X38 X-84 54 X3X-36 5 X3X-84 +34 
| | ee 
36 47 38 | 5X3 X-B4 6 X3X-36 5 X8X-36 | .34 
| 
388 48 | -38 6 X3 X-34 6 X3x-40 54 X3X-36 36 
= | | 
40 49 || 8 x8 x-42 64X3 X-34 6 XB x-34 | 40 | 64X38 X-38 54X38 xX +84 5} X3X-38 +38 
42 50 || 83x38 x-46 7X8 X-86 64x83 x-36 | -42 | 75X38 X-36 6 X3X-34 6 X3X-38 -38 
: | |. 
44 51 4 9 X83 X-52 7EX3 X-40 7X8 X-36 | -44 8 x3 X-40 64 X 3 X-34 54X83 X-84 40 
S| : sa: 
46 52 [8/10 x3hx-48 | 8 x3 x-42 | 7hx8 x-88 | 46 | 8EXB X42 | 7 XBXBL | 6 XBXBL | -42 
| | 
48 54 | 103 X35 X-52 8X3 X-44 8 X38 x-40 | -48 9 X3 X-44 74X38 xX -36 6 X3X-40 | .44 
2 | ue 
50 56 j) ll X Bb X +56 9 x3hx-46 8kxBhx-42 | -50 | 94X35X-46 8 X3X-38 65 X3 X-38 46 
}| 
a -| 
52 57 | 12 x 8h x-54 94 x 34 x -46 9 X8hx-44 | -52 | 10 x84X-50 8} X3 x -42 7h X3 X36 48 
= Sta | - 7 
54 58 10 x3}x-50 94 x3hx-46 | -52 | 105 X35x-54 8X3 X-48 7X3 xX-40 -50 
56 59 | 10} X3}x-52 | 10 x3}x-50 | -54 | 11 x3}x-60 9 X3X-52 8 X3X-88 +52 
\ 
58 60 | 11 X3$X-54 | 105X8$X-52 | -54 | 12 x38}X-52 94 X35 X +52 8} x3 x-40 “52 
eee ee ee ee ee ee ee eee ee eee 
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BEAMS fitted to ALTERNATE FRAMES. 
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(Concluded.) 
BREADTH BEAMS AT ALL DECKS ON WHICH CARGO IS CARRIED. 
SPACING 
OF 
oF 7 
= uA tae SIZE OF BEAMS AMIDSHIPS. — 
AMIDSHIPS. of 
With One Row With Two Rows With Three Rows Beam 
of Pillars. of Pillars. of Pillars. Knees. 
Feet. Inches, A Inches. Inches. Inches. Inches. 
20 42 || 
o 
22 42 4 
24 43 |v 
26 44. A 5EX3 X84 6 X38 X-36 5 X38 X-82 “34. 
28 44 6 X3 X-86 5 X8 X-84 “36 
80 45 64X38 X-38 5k X38 X-B2 +38 
82 45 74X38 X-B6 54X83 X-36 -40 
34 46 8 X8 X-42 6 X38 X-36 +42 
| 
86 47 | 84X38 X-48 64X3 X-36 “44. 
88 48 94 x 34 X-44 74X38 X-36 54x38 X-84 46 
40 49 : 10 X34x-48 8 X38 X-38 6 X38 X-34 48 
0 a a ag ce = 2 
42 50 2 10} x 34 X +52 8 X38 X-46 64X3 X-36 “50 
= 3 = 
a 
44 51 11 X34X-56 8h x3 x-48 7 X38 X-36 “50 
46 52 12 x34x-52 9 X83 X52 7X3 X38 52 
48 54 94 X 34 X -52 8 x3 Xx-40 “52 
50 56 10 x3}x-52 8hx3 X-42 “54 
52 57 104 x 84 X-52 9 X83 X-44 54. 
54 58 | 104 x 34 X-60 94 X34 X-46 “56 
| ee eee : 
56 59 | 11 x3}X-60 10 x 3} x -50 56 
58 60 | | 12 x34x-52 104 x 34 X-54 56 
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DIAMETERS of SOLID IRON or STEEL PILLARS FITTED TWO 
FRAME SPACES APART. 


ONE ROW OF PILLARS, 


TaBLE 14 


(See Continuation.) 


Two ROWS OF PILLARS, 


LENGTH OF 


To Beams of Upper Deck. 


To Beams of Second Deck. 


To Beams of Upper | 
Deck. 


To Beams of Second 


Deck. 


To Beams of Third 
Deck. 


PILLAR. 


Length of Beam Amidships in feet. 


Length of Beam Amidships in feet. 


38 


3h 


Ins. 


3% 


34 


a 


dy 


5S | 53 


Bg | 5k | 5S | 5} | 6t 


a 


The pillars to beams of detached Superstructure decks may be 3 inch less in diameter than those required by above Table for beams to 


Upper decks. 


DOUBLE ANGLE GIRDERS at HEADS 
of CLOSELY SPACED PILLARS. 


FRAME SPACING. 


SIZE OF ANGLES IN INCHES. 


Inches. 

23 S  taB) 80 
27 3h x 3h X +88 
31 4X4 X -46 
35 4 xX 4 X -b4 


DIAMETERS of SOLID 


LENGTH OF 


PILLAR. 


| To Beams of Fourth 


TWO ROWS OF 
PILLARS. 
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IRON or STEEL PILLARS FITTED TWO 
FRAME SPACES APART. 


Taste 14 
(Concluded. ) 


THREE ROWS OF PILLARS. 


Deck. 


To Beams of Second 
Deck. 


To Beams of Upper To Beams of Third 
Deck. Deck. 


To Beams of Fourth 
Deck. 


Length of Beam 
Amidships in feet. 


Length of Beam Amidships in feet. 


56 


Ins, | 


. 5. 


The pillars to beams of detached Superstructure decks may be 4 


Upper decks. 


Solid Pillars as per 
Table. Diameter.... 


Inches. 


ol 
25 


Inches. 


24 


Equivalent Hollow 
Pillars. Diameter 
and Thickness...... 


Solid Pillars as per 
Table. Diameter.... 


25 Xy5 | 23 


Equivaient Hollow 
Pillars. Diameter 
and Thickness 


3% 1 


Inches. 
28 


3X yo 


Inches. | Inches. 


} inch less in diameter than those required by above Table for beams to 


EQUIVALENT PILLARS of IRON and STEEL, 


Inches. Inches. Inches, 


24 


Inches, 


38 


Inches, 


Bt 


Inches. Inches, 


7 


| Inches. 
93 6 

| 2 at 

|_ 


38 


Inches. 


3 3h 3 


| Inches. 
| 


3X 5 | BEX% | BbXa% | BEX | 4 Xe | AEX Te | 4eX ae | AEX Te | OX ye | OEX Te 


Inches, 


45 


Inches. Inches. Inches. Inches, Inches. 
44 5 | 
| 


Gt 


Inches. 


6] 


Inches, 


6% 


‘The Hollow Pillars required by the above Table are to have Solid Welded Heads and Heels. 
Luoyp’s ReGisrer or Surprrnc, Lonpon.—13¢h July, 1922. ye =. 
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WIDELY SPACED STEEL PILLARS. 
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TABLE 15 


(See Continuation. ) 


LENGTH AND FORM OF PILLAR. 


VALUES OF Feet. Feet. 
8 10 
hash os < uz = = - : i Tae 
meONe a Tubular. Double pyres and Face Tubular. Double = and Face 
Four Angles. Four Angles. 
ae Channels. Plates. ae Channels. Plates. 
» Inches. Inches. Inches. Inches. Inches. i" r. | tae , a Inches. eq : fag 
13 6 X-36 6 X83 X38 X-36 6 X-38 6 X8 X83 X-38 
a ae Fr 1a) a phen a 5-40 6} X-40 6 WP AIRATER at 
19 as dé 4 Liphaeo 7 x-40 7 PE CRRATER : - ; 
ny ds del aa iii 7 Spat ay od-40 eed ; 7 pdisdenseisé ' 4 ay alia: 
r iv? + ae? 7 Aegbienbesah : iv x +40 7h xX 84X34 X-44 Tae 4X4 ae 
$9 8 x-40 pba aban aa 4 X4 X-40 ie ek A gy PERERA? ¢ 4X4 X44 
rer La 9 x-40 i} Aap an hes 4 ibotubodad | 9 a 8 i diodes easle in iam sabe decas 
gal ap) se 10 x-40 1) td bad Mae Ef x5 x-40 10 taf aise! sia Shdsh 5 xb x +42 
my i x44 8 4 x4 his! 5 X5 X-44 | 10 X-46 ats 44 30 na’ i aes sigs 
: 47 11 aah b x4 x4 beino + x5 x-48 if x +48 6 xd ca xa val 5 Xd x-50 
x 52 i “un x50 9 A ied x +56 5 X5 X-52 rr x46 9 x4 X4 0 well) 5 X5 X-b4 
Nee hs x +48 9 x4 X4 X-62 5 serlaeen 2 x +50 ba xcs occa. 10 ia 5 x5 X-60 
EF rt x50 Pay Pa 10 X +42 6 ce ssh | 13. X+50 oh abi A, 11 x-42 t seer 
a 13 aon 10 ‘peed 11X-42 6 X6 X-54 £858! 10 eupneyuas ll X-44 6 X6 X-d4 
Ea u ‘ee a ioc ; 11 X-46 6 ca cno 14 X+56 ans ices. 11 X-46 6 X6 X-60 
—— 15 X+54 11 earch 12 X-50 Like ae 15 X+56 11 aicaeaaetne 12 x “ne 6 X6 X-64 
94 Mis -oi* 11 $4 xby U0 ifs 56 ‘. x6 E78" | ore 11 Wii ah bbe 12 enn 6 X6 X-70 
102 17 X-56 11 rn wee 12 X +60 ae x +60 17 X-58 : 11 X84x3}X-52 eae 7X7 X-60 
a ce iv x -60 re ee en 7 X7 X-64 ‘7 X-64 Tee aias 13 sien 7X7 X-64 
"Pais 1 18 x 60 12 ee AS 13 X-70 TMT %FG is worl ae 5 shocabal of if m7 | 7X7 X-70 
i 18 X-66 13 ee Og oa 74 7X7 X-74 | 18 riers 12 Sal xei aes 13 ca 7 X7 X-74 
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WIDELY SPACED STEEL PILLARS. 


TABLE 15 


(See Continuation.) 


VALUES OF 

SxBxH_ 
100 Tubular. 
o_ 
Inches, 
13 64 X-38 
16 7 er 
19 7k x-40 
22 8 x40 
25 rer 
29 f 83 ig 44 
33 ; X44 
87 ; xo X44 
hg er 
] 47 ; 11 pe 
52 12 X-48 
|* 58 K “ry Bed 
i 64 13 Siig 
yh 14 X-52 
j a2 gh? 14 X-58 
| O95 15 X-60 
Hoge 16 X-60 
102 17 X-60 
110 18 X-60 
tis 18 X-66 
Z 126 19 X-66 
~ 56 ’ 1b x-70 


LENGTH AND FORM OF PILLAR, 


Feet. Feet. 
12 14 Poa 
Double Se and Face ‘ Lae banat ‘ Double Cagnnets - abe ‘ | ew 
ee =e Saree Four Angles. Four Angles. 
Channels. Plates. BL rey Channels. Plates. 
: Inches. . Inches Inches. ‘Be iZ or. Inches. Inches. < 
6 X3}X3}X-38 7 X-38 7 X3}x35X-38 4X4 x-40 
7 X34x3hx-38 vie a Per 7 XBhx3hx-42 4 x4 X-42 
7 X34x3}x-44 §  ® pall 7k X 84X34 X-44 4 x4 X-44 
74 X34 X84 X-44 i r Hr 7 re -40 ig 8 Tr ‘ B 44 xX 44 Xx -40 
8 x34x3}xX-46 44 x 44x -40 L 8) X42 ; We eat 43 X45 X44 
8 X3}X35x-48 i ; aay 4 r rap ig Mey ek Bs 5 x5 x-40 
ta reer 5 x5 x-40 | 10 x 42 8 X4 ad x +50 5 X5 x-44 
| a euetoats ete 5X5 sie | 10 X-48 9 X4 X4 X52 5 X5 X-50 
9 X4-X4 X54 5 X5 X-50 14 x-48 Apeeead 9 x-40 5 X5 X-54 
9 epseeRLy 1p ei68 13 R88 9 x3hx3hx-44 16 x-40 | 5 x5 x-60 
aysenphsy hus oa 5 25 X-60 | 12 x-54 SRSA 10 x-42 6 X6 X-50 
sy eagdenieas 10 X-42 6 LEE 13 X+52 ; syteEREPIOIS 11 X-42 6 X6 X-54 
94 x 34 x34 x -48 11 X-42 § RUSE bas is 10 xeyleeyieas 11 x-44 6 x6 X-60 
11 x3hx3hx-48 rare aes. it Serr 11 x-46 | 6 X6 X-64 
ou x BbxShx 48 | err 6 # ee 115 x-b4 | 11 %84x34x-50 | 12 x-50 | 6 X6 X-70 
7 fe elegy heat! 12x-50 | 6 x6 = | 16 X-56 11 errr. 12 x-56 | 7 X7 X-60 
ie Mapealees:| awe {i a wey | ap Renee] fa OSM Mah PY te eee 
114 x34 x3}x-50 13 X-60 LF RPG | # gigs igo ah dea os 13 X-64 7 X7 X70 
12 x34x3}x-50 Pyke T RTRIO ae oi 12 x34x3}x-52 | 13 X-70 7X7 X74 
— —_ tad ge. gpa 
8 x8 x-64 | 19 x-62 8 x8 X-70 
8 X8 X-70 | 19 476 Pa 7 8 X8 X-74 
‘ 8 X8 X-74 | 20 63 
Se CA ae eee LEE SRNR I (ep nMNnMmEnnne (EE (Moanin | Os SoM ee 


y2 
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WIDELY SPACED STEEL PILLARS. TABLE 15 


(See Continuation. ) 


LENGTH AND FORM OF PILLAR. 


18 


Tubular, Double Channels and Face Plates, . Double Channels and Face Plates. 


Four Angles. 


Outside Outside 
Diameter. Channels, Plates. Diameter. Channels. 


Inches. Inches. Inches, Inches, Inches. Inches. i Inches. 


7 x-40 7 X84x3}x-40 4 x4 x42 | 73x-40 7 X84x3hxX-44 44 x44 X-40 


74 x -40 7 X84x34X-44 4 x4 x-44 | 8 X-40 7k X 34 X 84 X44 4} xX 4}X-42 


8 x-40 74 X 34X34 X-44 44x45 x-40 84 x +40 8 X34x3}X-50 x -40 


84 x -40 8 x3}x3hx- 44X44 x -44 9 x-40 x34. 34x -52 X42 


8 x3}x3}x- 5 X5 xX-40 | 9 X-44 X 34 X 34 X-56 x44 


8 x3hx3hx- x5 X44 | 10 x-42 x4 X4 X54 X50 


8 X4 X4 X- x5 x-50 10 x-46 X4 X4 X-52 


9 X4 X4 X:- X5 X-b4 11 X- X4 X4 X-56 


8h X 3b X 3X: Xb X-60 | 12 x: 9 X3hx3hx-44 | 10X-42 


9 X3hx3hx- X6 X-50 | 12 94x 3hx3hxX-48 | 10X42 


10 X34 35x: X6 X-b4 | 18 10 x3hx34x-48 | 11X-46 


10} x 34 x 34 x: x6 X60 | 13 x: 11 x3}x3hx-48 | 12X-46 


- — 


11 X35X35X- : X6 X64 | 14 x: 11 X3hxX3}x-50 | 12-52 


11 X3}X38}x- “56 X6 X-70 | 15 11 X3}X3}X-50 12Xx-60 


1 


11 X35X3}x- . X7 X-60 | 11 xX3}x3}x-50 | 13X-56 


11 X34xX3}x- . X7 X-64 | . 114x343} x-50 13 X-60 


114, x 34 x 34 X-52 6 X7 X-70 “62 12 x34x3}%X-50 13 X-64 


12 x3}x3}x- x7 X-74 | 7 X7 X-80 


x7 X80 | 19 7X7 X-84 


X8 X-74 19 X- 8 x8 X-80 


8 x8 x-80 
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WIDELY SPACED STEEL PILLARS. 


TABLE 15 


(See Continuation. ) 


LENGTH AND FORM OF PILLAR. 
VALUES OF | Feet. | Feet. 
20 22 
Sx BxH - : 
100 Tubular. Double Channels and Face Plates. Tubular. Double Channels and Face Plates. 
Four Angles. Four Angles. 
Bae Channels, Plates. aes Channels. Plates. 
Inches. Inches, Inches. ' ‘ee | ‘inch i ini Inches. Inches. 
18 8 x-40 74 X 84 X Bh X-44 4h x4hx-42 | 8hX-40 8 X3hx3hx-52 45 X45 X44 
16 a} x-40 8 X35 x35 x -50 acaba 9 x-40 8 X8hx35X-56 5X5 X42 
19 4 x +40 8 8) xOY x64 5 x5 eis rf: sh lita x4 seed [ght 5X5 x44 
’ 22 9 x44 8 sob Keni ito - eer 110 x 40 8 X4 X4 X58 5 X5 x-50 
if 25 10 x-40 8 X4 X4 X-56 f x5 X-50 | 10 x-42 9 X4 X4 X-52 5 X5 X-54 
29 10 ‘seeks 9 X4 X4 X-52 5 XB X-54 | 10 X-46 9 X4 X4 X-56 5 X5 X56 
33 10 X48 9 X4 X4 X-56 ie ti ais 10 x-50 9 X4 X4 X-60 ' 5 X5 X-60 
37 11 X-48 equeyaayiae 10 X -40 6 X6 X50 | 11 X-50 epnapeey sess 10 X -42 6 X6 X-52 
42 12 X-50 9 X85x3hx-48 ee 6 X6 X-54 | 12 69 9 nipey nie 11 X-42 6 X6 X-56 
47 13 X-50 ie xayseyhas” eas , a Reheee is x 52 oyscay Ray ates 11 X-46 6 X6 X-60 
T 52 | 18 x-52 10 x3}x3}x-48 12 X50 Er be: 13 X-54 pa | aed x6 
58 14 X-52 1 RRR” | 12 X 52 ' 6 X6 X-68 | 14 X-54 4 xeapeeyese j ip seee 
f 6a “ 14 X-58 11 ROP ROY RS isidto 6 X6 X-70 | 15 X-52 i xeyxey itso ahi 
71 15 X-58 ‘ 11 X38}xX3$xX-50 | 13X-60 7 X7 X62 | 15 X-60 11 X35x3}X-50 apse 
18 16 X-58 ite wey REELS ited 43 X68 | 16 X-60 11 wdabdaaea lt 13 X-70 
86 17 be | 1a} RBH BH HH 13 X-72 west eM | 17 abi 114 X34 X34 X +52 eee 
94 48 X-58 ; 2 pre ' pete y x7 78 18 X80" eg x3} x8} X54 “pene 
102 18 X-64 12 Soc Ld 1B xr 7X7 X-82 19 = 1 meri x +60 ibsague 
1 ow Z io RSE 12 X4 X4 X66 pene 8 X8 X-78 | 19 X-66 12 x4 x4 X-68 14 X-76 
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WIDELY SPACED STEEL PILLARS. TABLE 15 


(See Continuation.) 
A En ei ee eee 


LENGTH AND FORM OF PILLAR. 
VALUES OF Feet. | : Feet. ‘ ‘ 
24 | 26 
SxBxH =e 2 Ee mee iE 
ona ae SaaS Double Ghaneaia, and Face | Tubular. Double Channels and Face 
Four Angles. | _ at Four Angles. 
Bayer Channels. Plates. | peer Channels. Plates, 
ad Inches. TR j Snes 7 Inches, * | Inches, ee tsi : silo ¥ iuahae : 
13 9 x -40 8 X4 X4 X-54 5X5 X44 | 9x-44 | 8 X4 X4 X-56 5x5 X-+50 
16 9x -44 8 X4 X4 X-56 ab 5X5 x-44 lone hy x4 ‘i X +52 “5x B™150" 
19 10% :40 9 eeoiieb0. ee fo sean 9 am x4 X-56 5X8 x54 
22 10 x -42 9 x4 ee xe | i scabs waiee wae | 10x-46 9 x4 X4 X+58 . x b sorb auoe . 
25 fas “hy we x4 X-56 ce , x ion - 10x-48 9 x4 x4 X-60 5x 5 x-60 
29 dose 48 9 X4 X4 x 00 ¥ ai ses | | ‘oie 60 8} x34 X35 X-48 ee 42 enbe 50 
as | pense sees 34.X-48 10 X +42 Es sabece | 11 X-50 9 x34x34 X-48 11 X-42 eae D4 
ost | 12 x -48 : 9 sek kwkess | 11 sts doopenins , 12 x +50 94 X 84 X 84 X48 11 silt é Bhai 
42 L 12-54 teehee 11 x-44 if HEH | 13 X50 ; h bk EDS 11 X-50 esa 
47 18 X-b4 u xBbXx BEX 48 12-50 - oxex-4 | 13X-56 | 11 x3}x84xX-50 ess 6 X6X-66 
52 13 X-58 af x 3h x34 dole | te a my are a we | ax “52 ah x 84 X34 X-50 | 12x é ; 6X6 xX 70 
58 14.X-58 11 x3}x35x-50 12 X-60 ieee ie bile me 11 X3}X3}xX-50 ' 12 X -60 7X7X-60 
64 15 X +56 i X 84 X 85 X-50 13 X +60 4 ramen ib eR 114 X34. x 35 X-50 1860 7x7x-64 
71 16 X+56 11 Shoe ‘26ND 7X7 X-+68 sie sg0 114% 34 x84 X-50 re Rhee 
78 17 X-56 114 X34 x 84 X-52 13 X-74 OT DMT ba aeep0 ; 12 84x84 x-50 13 X-74 vax eett 
86 17 X-64 2 Bh Bh bd 5 eee Tenet 18 X-60 2 i 6 x +60 13 X74 7X7 X-80 
94 | ‘ben 12 x4 X4 X-56 ib sie pean 18 X +66 1b aadonsbotd 1b apd . 7% 7 x84 
102 19 X +64 12 satbeicibiesii Ae TXTX84 | sash 12 x4 X4 a 14 X-76 8X8 xX-80 
110 | 19 X-68 ‘ aces dicake 
F ane scans pers casas 91-68 oe 
126 21 X-68 ee 2p x +66 
134 22 x -68 al Eros | ab x70 
Se ee ee ee a ee 
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WIDELY SPACED STEEL PILLARS. TABLE 15 
(Concluded. ) 


LENGTH AND FORM OF PILLAR. 


VALUES OF | Feet. Feet. 
28 | 380 
at rn a Tubovlar. Double —— and Face : | Tubular. Double Cnkanels and Face 
| 4 a“ Four Angles. \|_ ; _— E a : Four Angles. 
Ries ll Channels. Plates. \ eae Channels. Plates. 
Inches. Inches. rani ee | Inches. Tnches. Inches. Tae . aecune . 
13 | 10X-42 9 x4 X4 X-52 5X5x-54 | 10X48 9 x4 X4 X-60 6X6 X-50 
e “alk 10 X +44 9 X4 X4 X-56 so suis ieee 84 x 84X34 X-48 . ore ceed 
19 ne * 9 x4 Site eats Me | Pen , Pre 11X42 a see 
= = = " — a eS ——} - =r = = 
22 | 10X48 84 X34 34x-48 10 x -40 6X6 xX-50 11 X +44 9 x34x34x-46 11 x +44 6X6 X-54 
25 ie i? : x 84X34 ies 11 X-42 - xox52 | 11-48 1 9 sai ane ; A ade 6X6 X-58 
we : eg § 9 weascbenas | Dee Pe ee | , Pinas hat 6X6 X-60 
33 5: | 12 c -48 gen 3} Z 48 : ae x -46 ant x 58 | ine ” ge eh oi 4 43 : 12 sib 6X6 vas 
eS = = — _ ‘ — I f = : : 
37 | 12-52 10 X3}x3}X-50 11 X-46 6X6 X-60 12 X-54. 10 xX384X35X-48 12 X +50 6X6 X-64 
42 | 18X-52 y sai senaak ieee ean [ 13x-54 | i Jaana 12 X-56 ‘meme 
47 nds . # a estes | axeee-r0 | 14x -54 11 Tiles tice , 12 x -60 7X7X-60 
: ra} ne ‘as vCICR , as i eae — 14x-60 | aaa | 13 X +60 7X7X-64 
58 | “1586 11 X3}x35x-50 meals 7X7X-64 | cea 12 deiaskiese “bxeae feo 
- 64 16 X-56 ia panes - iis x 10 : 7 a 70 } - 16 x-60 | is Saks sh x +50 8 <n ae 2 a 
- . 3 = : : 
71 | 16 X-62 114 x 34 x 34 x -50 13 X-74 7X7X-74 17 x -60 12 X34x34x-54 13 X-74 7X7X-78 
- a 17 X -62 12 X34 x3$X-54 re eee | 18 X-60 | is ve oxi heir er ES 
86 pee? i . 4. oe 18 X-66 a eceameneas 2 ‘ 
94 ne cine as Pers Tr -_ 
Hee 19 X-68 ‘  20X-66 : - 
a | | — ie 
110 20 X -68 20 X70 
118 21 X-68 7 ; 21 X-70 nil 
126 22 x -68 | 22 x-70 
134 a es ; 
| 


Luoyp’s RecisteR or SHiprine, Lonpon.—13h July, 1922, 
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TABLE 154 
WIDELY SPACED SOLID PILLARS in "TWEEN DECKS. 


LENGTH OF PILLAR. 


VALUES OF 
8 Feet, 10 Feet. 
S x B x H Feet. eet, 
100 Number of j in. Number of J in 
Diameter. rivets in heads Diameter. rivets in heads 
and heels. and heels. 
Inches, Inches, 
7 3 4 34 

9 3} 4 
11 34 4 
13 33 4 
16 4 4 
19 4} 5 
22 44 5 
25 45 5 
29 5 6 
33 bt 6 
37 5} 7 
42 53 7 
47 6 8 
52 6t 8 
58 65 8 


Lnoyp’s Recisrer or Surprrnc, Lonpon.—25th June, 1925. 
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DECK GIRDERS at HEADS of WIDELY SPACED PILLARS, 
CHANNELS or ANGLES. 


TABLE 16 


(See Continuation. ) 


| Thickness | 


Inches. 


DEPTH OF BEAMS. 


VALUES OF = Inches, 6 Gate. ; Inches. 
8°XBxH| So _|———_— a See e ee SS ae 
100 ee | SIZE AND TYPE OF GIRDER. 
Double Channels. Double Angles, Double Channels. Double Angles. Double Channels. | Doubte Angles. Double Channels. | Double Angles. 
Inch, Tnches, Tnches. Inches, Inches. Inches, Inches. Inches. Inches. 
190 “34 6 X4 X-44 6X4 x-40 6 X4 X-36) 5 X4 X-86 
- B | a sacanal pa 2 _ 32 = i. ae 2 
220 “34 6 X4 X-50 6X4 X-44 6 X4 X-40 6 X4 X36 
260 34 | 7 X 3X8 X-B816 x4 X-54 6x4 X-50 6 X4 X-44! 6 X4 X-40 
300 40 | 7 X84xX34x-40'6 x4 X-64,7 x8 X38 X-38] 6X4 X54 6 X4 X-50 6 x4 X-44 
350 40 | 7hxX84X34X-4264x45x-60! 7 x84x8hXx-40| 6X4 X-64)7 XB XB X-B86 X4 X-D4 6 X4 X-50 
ads SAS DES ac Bae Be ae | Sac eiee Soe a a ate a, Re 
| | 
400 -40 | 8 X85X34X-46 65X45 X64) 74x34 x 35 X-4264X44X-60 7 X845X35X-406 X4 X-6417 X38 XB X-386 X4 X-54 
ee eo 7oe= En Sa - ae ie wae ea ee oe Rs 
460 40 | 9 X84xX3hX-466 X6 X-64) 8 x34x3}x-466} x44 X-64) 74x34 Xx 34x -4265 X45 X-60) 7 X384X35X-406 X4 X-64 
520 44 9 XBEXBEX-606 X6 X-74 9 XBEX3BEX466 X6 X64 8 X3BbXBEX-46.6h X45 X-64) 7h X Bh X Bh X 426 X 45 X60 
580 “44/10 X84XBhX-607 X7 X70 9 x84X34X-606 X6 X-74 9 X3hX34X-466 X6 X64 8 X3BHX3BEX-4665 X45 X64 
650 44 (11 X84X3$X-607 X7 X-8010 x34xX34X-607 X7 X-+70/ 9 x84xX384X-606 X6 X-74) 9 X35X35X-466 X6 X-64 
730 “44 x34x384X-607 X7 X-8010 x3}x34X-607 X7 X-70| 9 X85X3RX-606 X6 X-74 
810 | 4d X 84 X 35 X -60 11 X34x84Xx-607 x7 x-80/10 x3}x34X-60\7 X7 X-70 
900 | +50 X4 X4 X64 12 X34x3}x-607 X7 X-9011 X3}X3}X-60)7 X7 X-80 
; gy TES *e x 2 x3hx3hx-60) o- ST aeeanemaanainn 
990 50 Rider Plate 12 x4 X4 X-64 12 X8}X8hX-60/7 X7 X-90 
: cos alec! Se ieee , 
xX 34 X85 X-70 12 x34x8}x-60 
1090 0 Rider Plate Rider Plate 12 x4 xX4 X-64 
— } = nem Se 4 ea! = AE ant 
x4 X4 X-70 12 x3}x3}X-70 12 x3}x35x-60 
1200 “HO Rider Plate Rider Plate Rider Plate 
13 : - | 9-70 8x70 8 X-60 
12" %4, XK 4) X-72 12 x3$x3}x-70 
1820 | -50 Rider Plate Rider Plate 
1 BLM ¥ foe: ee or 
| 12 x4 X4 X-70 
1450 -50 Rider Plate 
: iz 7 9x°70 ite = 
12 xX4 X4 X-72 
1590 “50 Rider Plate 
' 10Xx-74 | 
12 x4°'xX4 X-72 
1750 54 | Rider Plate 
__:10X-84 
12 x4 X4 X-76 
1920 “D4 Rider Plate 
= 7 11 x-84 7 
2100 “D4 
2290 “D4 


VALUES OF 


S?xBxH 
100 


DECK GIRDERS 


| Thickness 
of 


Plate and | 


Inter- 
costal 


Inch. 


Angle. | 


Inches, 
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at HEADS of WIDELY SPACED PILLARS, 
CHANNELS or ANGLES. 


DEPTH OF 


TABLE 16 


(Concluded. ) 


SIZE AND TYPE 


OF GIRDER. 


Double Channels. 


Inches. 


Double Angles. 


Inches. 


30 


Double Channels. 


Inches. 


4 X4 X-30 


Double Angles. 


Double Channeis. 


Inches. 


Inches. Inches. 


Double Angles. 


Double Channels. 


Double Angles. 


Inches. 


Inches. 


300 40 6 X4 x-40 6 X4 x +36) 
350 | +40 | “6 x4 xed "x BX fyi SRRee Fe x ERGOT OD GOH LOS | all 
400. | Bo. a le x4 X50 ‘ ‘ 6 x4 x44 erry 6 x4 x-40 7 
460 li 40 | 7 XB X 3X-886 x4 X-54 ; Vs 6 x4 x-50l 7 6 x4 xX -44 6 x4 x -40 
, 520 | ou 7 x 8} X 85 X 40/6 x4 X-64 7 x3 x3 X-3816 x4 X-Bd ‘le x4 x-50 aie ‘\g x4 x44 
580 “44 | 74x34 x 3 x-42164 x 45 x-60 "7 -XB4X34X-406 x4 x64 7 x8 x8 X-38/6 x4 x54 ‘| x4 X-50 
650 ai pre | 8 x3} x3} x 46.64 X45 X64 “THX Bx Bh X 42/6} X 44 x -60 7 x84x3} x-4016 x4 X64 7 x3 x3 x +8816 x4 X-54 
730 “Me 9 xBbxB4X-46)6 x6 X-64 8 x Bh x 3h x-46.65 x 4} X-64 Th x Bh x 34 x 42164 x 45 x 60| 7 x 34 X 3h x -4016 x4 X-6 
810 4 9 x 34x34 X-6056 x6 x74) 9 x Bh X34 X-4616 x6 x -64! 8 X34 X34 X-46\64 X44 X-64 7h X34 x Bh x 4216} x 45 x -60 
900 ; 5010 x 3h x34 X-607 x7 x70 9 x 3} X34 x -6016 x6 x74 9 x3hx3hx-4616 x6 X-64 8 x 3h x BX -A6|65 X44 x-64 
990 | «50 |11 X845X34X-607 X7 X-8010 X35X3}X-60|7 X7 X-70) 9 x 34x34 X-6016 X6 X-74| 9 XBHX3EX-46)6 X6 X-6 


12 x3}x34xX-60 


x7 X-90 


x 34 X34 X-60 


x80 


) 


10 X3}x3}x-60 


x 84 X34 X-60 


x°74 


Liuoyp’s RgeGISTER OF Supping, Lonpon.—13th July, 1922. 


1200 50 |12 x4 x4 X-64 12 x3hx3hx-607 X7 X-90)11 X3%X34X-607 X7 X-80)10 x 84x 34x-60/7 X7 X-70 
oj eras x3hx3hXx-60l om ic] 7 ois : i : 
1320 “50 Rider Plate 12 X4 X4 X-64 12 x3hx3hX-60\7 X7 x-9011 X3}X3}X-60/7 X7 X-80 
8 X +60 
12 x84x8hx-70)——=t«é«'dWCD's«K BX BEX -6OD = 
1450 “50 Rider Plate Rider Plate 12 x4 X4 X-64 12 x34x38hxX-607 X7 X-90 
a 8 x -70 ee [| De Oe Rees AS TOK: ae : 
42 x4 x4 X-70) 12 x34x34X-70 12 x34x35x-60 
1590 “HO Rider Plate Rider Plate Rider Plate 12 x4 X4 X-64 
. PA | 9 X-70 —8X-70 * _ 8x-60 ba oe : : 
12 x4 x4 X-72 12 x4 X4 X-70 12 x34x3}x-70 12 x34x35x-60 
1750 “D4 Rider Plate Rider Plate Rider Plate Rider Plate 
10X-74 9-70 J : 8 x-70 $ 8 x-60 
12 X4 X4 xX-74 12 x4 x4 X-72 12 x4 x4 X-70 12 x3}x3}x-70 
1920 “D4 Rider Plate Rider Plate Rider Plate Rider Plate 
~~} — Hi &-8— 10 X-74 9X70 4 8-70 - 
12 x4 x4 X-72 12 X4 X4 X-72 
2100 =| -54 Rider Plate Rider Plate ' 
| 11 X-74 10 X-70 
: 12 x4 X4 x-72 
2290 “54 Rider Plate y 
11 X-82 


tte 


---SINGLE BULB ANGLES---—-> 


>|< 
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DECK GIRDERS at HEADS of WIDELY SPACED PILLARS, 
BULB ANGLE FACE BARS. 


DEPTH AND THICKNESS OF GIRDER. 


taste 1? 


(See Continuation.) 


Inches, 


12 x-40 


Inches. 
13 X -40 


Inches. 
15 X+42 


Inches, 


16 X-44 


9 X38 X-44 


8 X38 xX-42 


| 
9 X3 X-48 


9 X38 X-52| 


84X38 X-44 


9 X3 X-44 


94 X 34 X-52 | 


103 X 84 x -64 


94 x 34 xX -46 


94 X 34 x -52 


6 X3 x-40 


54x38 


7EX3 XX: 
74x38 
83X38 


9 x3 


7EX3 X-44 


7X3 X-38 


6 X38 


7X3 X-42 


64X38 


Inches. 


17 X +44 


x3 X-34) 


(meas 


55X83 x: 


84X38 xX-44 


74X38 


11 X3}X-60 


104 X 34 X +54 


94 x 84 Xx +52 


114, x 34 x -66 


9 x3 X50! 


11 x34%x-60 


104 x 34 x +54 


12 x3}x-64 


94 X34 x -52 
10} x 34 x-54 


11 X34 x-62 


114 x 34 x-56 


12 x3}x-64 


8x3 X48 


94x34 x -54 


104 x 34 x +56 


9 X38 X-52 


94 X 84 X +56 


12 x3hx-66 


114 X 3} X -62 


11 X34x-54 


12 x34x-70 


12 x3hx-60 


12 


x34 X-72 


9 X38 X-50 


84 x3 


9} x 34 x -52 


9 X3 


x50 


x +46 


10% X 34 X +56 


94 x 34 x +52 


114 X 84 x +58 
E x 84 X-66 


| 
94 X 34 X -50 


104 x 34 x +52 


104 X 34 X +56 


11 X335X-+64 


9 X3 X-50 


94 X34 x-54 


105 X 84 X-58 


84 x3 x50 12 x 34 xX -68 


9 X3 x48] 


9 X34x-54 


114 x 84 x -62 


12 xX84x-70 


9 X8 X-50 


6 X38 X- 


7 X83 &X: 


9 X8 xX: 


9 KS X- 


74X38 X-46) 


9 


bkXB X-86 


64X3 x- 


7 X38 X42 


8 X38 X: 


X38 Xe 


10 X3}x- 


11 X8}x-58 


12 x3}x-62 


8}x3 X-48 


11 x8}X-60) 


10 X34x-58 


10 X8}xX-52 


12 x3}x-64 


12 x3}x-74 


11 X34x-62 


11 X384xX-56 


9 X385X-52 


\104 X 34 x -52 


10 x3}x- 


58 


62 


10 X8}x-: 
11 84%: 
12 x84x-66 
9 X38 X-50 


94 x 34 X-52 


12 x34x-66 


\114 x 84 x +62 


11 X3}X-58 


DOUBLE BULB ANGLES 


12 x8}x-68 


114 x 35 x -64 


12 X34x-68 


12 X34x-72 


104 x 34 X-56 
11 xX3}X-60 
114 x 84 x -64 


12 X34X-68) 


12 X34X-74 


48 


104 X 34 x: 


114.x 34x: 


11 X38}x- 


11 X34 xX-6: 


12 x3}X-6: 


12 x3hx- 
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DECK GIRDERS at HEADS of WIDELY SPACED PILLARS, 
BULB ANGLE FACE BARS. 


DEPTH AND THICKNESS OF GIRDER. 


TABLE ag 


(See Continuation.) 


VALUES OF 
S?x Bx H_ Inahes Inches. Inches. Inches. Inches. Inches. Inches. Inches. 
100 21-48 22 X +48 23 X50 24.X +50 25 X +50 26 X +52 27 X +52 28 X +54 
aay ig | oan mene iB: «y~ f -_* 
: 220 | a — ae: ’ 
260 || a eg | 
300 | —s g y ‘ait 
30 || oe a 
soo |g] “te ; 
a a | eee See Hes See 
460 “| 5bx3 x-36 
= mh 3 |.) a 
520 R 6 X38 X-42 | 55X8 X-36 
. en | ERS | : 
580 z 7X8 X-46| 64X83 X-42| 6 X38 X:38 54 x3 x +34 
650 : +8 x8 x x +48 8) 7x3 x44 | 7 x3 x +42 -6hxs 40, 4 53x38 x-86 
730 9 X3 X52 ‘| shxa x50 8» x3 oe 4x3 x44 7 x3 x-40 | 6 X38 nee, 54 x8 X84 
810 10  eibeereal 9} x3}. 50] 9 X3 X-50 oer x46 | 74X38 X44 | 7 X8 x AB 64X38 X-38 | 55X38 6 -B0l 
= 900 “LL x8}x- 60 10} x 34 X-56 ob x3: “56 9} x 3} x -50 hil x52 8 xe 4-48 7kX38 X-44| 64X38 X-44 
990 Vv 12. x84 X-66 12x 3} X-60 11 x8} X-58 meer Tea obx3 +56 9 x8 x54 | 9 X8 X48) 8 X38 xX-48 
1090 Th 9 X83 X-50| 8X3 X-48 | x Bh X-66 “114 xB} x-62 11 x3}%x-60 10} x8}x-56 10 X85X+52 | 94x34x-50 
. 1200 9 9 XBhxBL 9 4B. X62 9 X38 X48 | 12 x 84 X-70 12 X85X-64 | 114x3}x-62 AL x 34x58 104 X34 X-54 
1320 +10 x8} x54 “54 steidatiie 4 oh xB x: “50 "9 x8 x50) 8hxe x00 [12 12 X84 X-68 115X3X-66 | 11 xX85X-62 
1450 qu x X 34 X60 ) | 10 x84 x5 58 9h x 8h x “56 a x94 X04 9 x 84X52 9 x8 xs [2 x84X-72 | 12 x34X-66 
1590 114 x8) x-60 60 | 11 aii 28 10h x-96 | 1 ' 10 xahvusil +54 | 10 X84 X-50 as Xb X52 9 X38 x-50 | ep ewex-aal 
-- 1 | ——_———_ EE EE eee 
1750 aya 12 xB x-64- 11h x96 62 | 11 X38yX-58 10} x34 x “56 104 x8bXx 2 | 9kxX8hX-54 | 94X85X-50 | 9 XB X52 
1920 ] 12 xBbx-72 12 X84xX-66 a Lath wed ar 62 | 11 X8x-62 | LL xX84X-58 | 10X3HX-56 | 104 X35 X-52 shina “56 
7 sien |" | a ey 1 xh x-70 12 x34x-64 114 X84 X:6 62 | 11 X84X-60 | 11 X85X-56 10} x Bh x-€ “62 
2290 E 1 12 x. 8b x72 b 12 x9} x: 68 ath eabaoe “66 135 682682, 11 aye 60} 
2480 | : | 12 x34xX-72 | 12 xh x06 | 11) x94%-66, 66 
2690 ; S ndponie . a : 12 x3}x-70 
2910 appenenne ] ] r 7 
aio |! | 
3460 Vv 
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DECK GIRDERS at HEADS of WIDELY SPACED PILLARS, TABLE 17 
BULB ANGLE FACE BARS. (Concluded. ) 


DEPTH AND THICKNESS OF GIRDER. 


Ss? xBxH Inches. Inches. Inches. Inches. Inches. Inches. Inches. Inches, 


100 29.X +54 30 X +56 31% -56 32 X +56 33 X +58 34 X +58 35 X +60 36 X-60 


an 
4 = — - ee =. te — 
oO 
aA 
< — wee = = mL S| se 5 = ae = 
fc 
p 
a - = = be 6 ere, 1 ae ao et 
—s 
iI 
o 
A ih toes a —_- _ oS 
n 
900 6 X38 X:-:38 54x38 X +36 
a oe f ide teat ine 4 ca ita | Ca ¢ inate 
990 TEX3 X44 | 6ExXB X44 | 6 XB X-40 a | 
1090 9 X8 x-48 | g x3 x-48| 74xX8 X-44 | 7 xB x-42| 6Ex3B x-88| 55X38 X36 
ee — — = ee —$$$___—_—__——|__ —— ————— 
1200 10 x3}x-52 9 X38 X-54 8kxB8 xX-52 8 X83 X-48 TEX3 X44 7X8 X-42 64X38 X-38 5X3 X-36 
1320 11 X84x-56 | 10 x3hx-56 | 94xX34X-52 | 9 x3 x-54| 84x3 x-50| 8 XB X-46| 7EX3 X44] 7 XB X-42 
1450 114 x34 X-62 | 11 xB4X-58 | 105X38hX-56 | 9xBhXx-56 | OxXBEX-50 | 9 XB X50 | BEXB X48 | 74X3 X48 
1590 | ¥| 12 x84x-66 | 12 x3hx-60 | 11 x84x-60 | 11 xBhX-54 | 10 x34Xx-56 | 10 X85X-50 | 9 XB X52) 8¥XB X-50 


1750 A} 8kx3 x-50 | 12 x3} x68 114 x 8} x66 114 x3} x60 11 x34 x-58 10} xB} x-54 “9h x8} X-56 9h xB} X-50_ 
1920 | oh x ah x48 9 X83 X50 | 8hx3 x-50 42) x84 x-70 bare dey kb 415 KB} C82 i1 x8} X-58 "104 08x58 
2100 10 x9) x54 9 x3} X-54 KK Bba 9 X8 X50] 8kx3 x-50 | 12 x35%X-70 114 x34 x-66 114 x 34 x -62 
2290 | 11 x34 X-56 10} x 33 x-54 ‘9h Keb Cb6 96 xB} X54 | 9 X38 X54} 9 X8 ack 84X38 x50 12 x3}x-70 
2480 if: 114 X 3h X62 Ly x3hx-58. 104 X 3 X56 | 10h X 34 x52 9h x 34 x-56 9 x8} x54 9 x38 x54 | 9 x8 X-50 
2690 Fl 12 x34x-66 | 114x34x-64 1 x8}x-62 | 11 x 8hx-58 | 104x384 x-58 “WE sk x-54 | 94X35 X-56 | 9 x9hXx-54 
2910 : | 12 x8} x-74 12 x 84x-70 12 x3}Xx-66 | 114. x 34 x-64 LL x 34 x62 | 11 “x Bhx-58 | 104 X 34 X -58 | 105 X 34 X “54 
3160 : 12 x3h x74 12 x8hx-68 | LP x34 x-66 114. x34x-64 | 11 x3} x-62 | 11 x3}x-58 
tae —| | ——— oe —— — = — 

3460 |v | 12 x3}x-70 | 12 x84x-66 | 12 x8hx-62 


| | 
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SHELL PLATING. 


FULL SCANTLING VESSELS. TABLE 18 
ane — ees. 2 _ TMICKNESS OF THICKNESS OF SHELL PLATING. 
Sy spay mag FLAT KEEL PLATE. | WITH BAR KEEL. jor carted rae “Blige vo strake Propeller Boss 
‘fe x D GARBOARD _ _—s | Plates. 
STRAKE. For }-Leagth At Enas. | For j-Length As dian, For eo as Mite. For j-Length ren 
] fale Inches. mere | Inches, ee LID eee | Inches. 1 cea 1 cone 
800 35 38 34 | 80 26 23 | 8h 28 24 28 
1100 Wen bo ag ae | 32 en ar es ie 480 eras ae 
| wa 37 “42 38 | 84 ae ae eS ee ee 32 
| Tt we hoe 34 | 84 30 | 84 30 34 
2400 39 ree eee ee 36 36 (| a2 86 32 36 
2900 | 40 “48 “44 | 42 “38 “ie {tae ee es ae 
3500 41 50 46 ms -40 40 «| 86 40 =| 86 “40 
4200 42 52 a te roa (a ae 42 i 38] 438 42 
4900 43 54 50 450 “44 44 oe 38 46 
5650 44 58 bd 452 “46 460 0 | +46 40 50 
6450 a: 60 56 a as 48 a 40 B4 
7300 46 64 58 56 a Oa w | 50 40 56 
~g200 =O} 66 60 ha 50° 52 2 59 42 60 
9100 «=| ayti‘d|tit 62. 60 “52 54 44 54 42 62 
10000 48 72 64 56 44 56 42 64 
11000 49 74 6 | = 46 58 pa 66 
12000 49 78 68 7 ee 46 60 | “niga 70 
13000 =| BO 80 Pe oe 62 48 62 46 72 
14000 bl | 84 aw |! ed 64 48 64 160 74 
15100 52 86 7% (| 68 50 66 6 76 
16200 58 88 so | ge 70 50 68 48 73 
17400 54 92 82 | es 72 #«| (58 ‘70 ‘ie 80 
18600 i 5B “94 “84 | ; “74 ! “459 “72 q “50 “82 ; 
19800 ne by ogg Peg ee ee a eer 50. 86 
21100 57 1-00 33 CO«| = jae | +56 = 52 88 
22400 59 1-02 90 Sey 5% 82 | 56 78 52 90 
23800 |. 60 1-06 94 i i | 58 b.. 80 54 92 
25200 61 110 8 | ah 36 60 | 82 | ee “94 
26700 ‘Wa 41 ies | es ip 88 | 60 oes || 8 96 
| | 


Luoyb’s REGISTER OF Surprinc, Lonpon.—13¢h July, 1922. 


a na : ' : 


Conriudad. } 


a 
J ” 
: 
Se 
5 
5 
s 
‘ 


ey 
Pit 


¥ z 
4 
% 
i ] 
t 
I 


eee s 


I 
7 


FF) 


ts LO ; 
ixwp-cag te ee 0 ere 11) OOSOt-5n 
(h MORR co 


beats asa Pi ee a 
Be 
ee x err 


ths | neleia bs 


ae 


= pen a of te 
«ss ris Si aya per aoe +S ae hati, 
ee ee a te a 


= bes mb aner| s i ead tr =31%- hala dl i a3 ae 
———— fa, eel ee 
ap 


96 = hinge a sed sd elas Sol ha it hs 5. eek reg bi a il z 


i Tae ie eal r fatar 7 Te na ob 4 * thy ts 
- p=? i ett memes: Sn a 


| | fe . thi: $ abe r per: 


yerepe. Loxnow--10% Jug, 17%, 
tain 


311 
SHELL PLATING. 


COMPLETE SUPERSTRUCTURE VESSELS. TABLE 19 
careers pap ani GD ae GF THICKNESS “OF THICKNESS OF SHELL PLATING. 
ARBOARD STRAKE 
roromroenas rams ram) rus mace com | “ram ome | Ce. | Re | mr 
GARBOARD -—— r — Plates. 
LD STRAKE. | Forplensth | a¢unas. | ae abi | At mnas. For }-Length | as Mads. aE Fr wig At Enas. 
. Inches. | sai = ie : Inches. | Inches, Inches. Inches. . Inches. r Inches, Inches. 
3500 41 “44 “40 “40 | *38 “38 “36 “38 “36 “40 
; 4200 | B : 46 “42 43 40 “40 } 88 - “40 “38 “42 
4900 | 13 48 ;- dd 7 44 -40 42 “38 “42 | “138 | “46 : 
5650 | | er 50 <i a 46 “46 me “42 “44 “40 “44 ' “40 ° 50 
6450 | 45 “52 : 48 os 48, a LP 44 bi pid “44 “40 “D4 
ne ear ea Cn pee ede aay Nendivel Bi ned gd! (eh in! 
] 3200 5 47 “58 i 54 j 52 f “46 48 “42 “48 'z “42 “56 
9100 | 0-47 60 “56 ii “54 “48 “50 | “44 “50 42 56 
10000 48 ae 4 “58 oe) “52 “Ad 52 “42 , 60 
; “11000 ie 49 cE 66 60 i ‘ 52 46 “52 “44 60 
: 12000 | 49 i “10 62 ; “54 i ) “54 “44 “62 
z ~ 18000 ay 50 72 “64 nae i “56 48 “56 “46 “64 
rao at ta tae tee eas rears 58 “46 -66 
15100 ki 52. : ‘78 . +68 - -60 : +50 -60 46 ‘70 
16200 58 ; Tk han 70 TL -_ +62 : “HO “62 48 “72 
17400 | ete ae ! “74 _ wae “66 52 64 “48 Bie: 
wnt Soe eae en ar ir ee wee 50 76 
at 19800 -l Eth 56 6: 90 tt A -80 : , 70 . bd i] 68 : 50° 78 
7 21100 57 7 92 - 82 Ba} “72 4 . 56 att eet 52 80 
22400 | i ‘7 94 84 rt 74 56 2 ; 52 ; 82 
23800 | 60 ; 96 “86 : 76 58 om 74. ; 54 86 
25200 61 “i 1-00 ; 88 q | los 80 rm 60 ‘ 76 56 88 
26700 ; 62 1-02 -90 ; oe Kee | be 60 : 78 r 56 90 
28200 ; 64 1-06 “94 84. 62 78 Ae at es 90 
29800 65 1-08 -96 pt ae i | | “86 64 “80 58 +92 
~gu00SC«|ord| 1-02 a te rae eevee aan pnetsy er 94 
; 33000. : 68 at 1-14 ct 1-04 -90 “64 an 84 i 60 -96 
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TOPSIDE SCANTLINGS. 


TABLE 20 


FULL SCANTLING VESSELS. (See Continuation. ) 
PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 
BREADTH 10 
SECOND oF THICKNESSES FOR 4 LENGTH AMIDSHIPS. 
LONGI- UPPER DECK. 
TUDINAL Strake ¥LUSH DECK VESSELS. Anerease $6 a 
NUMERAL. | Sheer- aheeeselt helow When Two Decks are Fitted. Wheh Three Decks | Pinte, Deck for Un 
strake perriges ‘re Fitted. Plating and |Deck Plating sheathed 
Lx (B - D) zs ee strake, | Sheer- When One Deck is Fitted. gna Deck of Stringers and Tic | sua-peck-of-stebl: ‘and and ard Decks ET = bine gine a. 
trake nica y of Steel. having Openings. | abreast 
below. Tie Plates and Tie Plates and |Stringer| Deck |Stringer| Deck et Fane 
Stringer Plate. | 710 Plates and | stringer Plate. | peok Plating. | “Plate. | Plating. | Plate. | Plating. | structures. 
Inches. | Inches. | Inches. | Inches. Inches. Inches. Inches. Inches. Inches. | Inchés. | Inches. | Inches. “Inches. Inches. Inches, 
1500 40 +28 +28 15 X +30 10 X-30 | -02 
2000 40 +30 30 15 X-30 10 X +30 02 
2500 41 *B0 *B0 16 X-30 10 X +80 “02 
S Meemie*s 2 x | arse, kt = 
3000 41 32 *32 17 X:30 10 X-30 02 
3500 41 +32 +82 18 X +32 10 X +382 +02 
4000 42 “B4 “BA 19 X +32 10 X +82 +02 
4500 42 *B4 +34 20'X +82 10 X +82 02 
5000 43 *BG +36 21 X +84 10 X -34 02 
5750 43 +36 +36 23 X +34 11 X +34 “02 
2 = = = 2 pits ————— ~ = 
6500 44 38 +38 25 +36 12°* +86 “O04 
7250 4d +38 38 27 X +36 13 X-36 06 
8000 44 40 | -40 30 X-36 14 X-36 | 08 
9000 | 45 42 | 42 | 32%-38 | 15-38 “10 
10000 | 45 | 45 | 42) -42 | 84x%-38 | 16%*-38 | 14 “30 82 
11000 | 45 | 45 | -44 | -44 | 88x-40 | 19x-40 | 16 30 | °82 
12000 46 45 “46 “44 42 X-42 20 X -42 42 X +42 12 X -42 +834 | “16 +30 32 
13000 46 45 “48 “46 44X44 20 X -44 42x -44 14-44 +34 | +18 *B0 +32 
14000 46 45 10) 48 48 X-46 23 X -46 42 X46 16 X +46 +38 +18 -30 +32 
15000 47 45 “50 48 50 X-48 25 X-48 44 X +46 18 x -46 -40 -20 -30 82 
16000 47 45 52 50 50 X -48 98 X-48 45 X-48 20 X -48 -40 *22 +30 “34 
17000 47 | 45 | -52 | 50 | 52x-50 | $2x-50 | 48x-48 | 23x48 | -40 | | Oa +29 30 34 
- —— —— aan. Se cent a ee eee ———_ - 
18000 48 45 | 54 | -52 55 x +50 87-50 50 X-50 28X-50 | -42 _ 40 | 22 30 “34 
_— = ” a : = | el ie bs ae : — 
s9000 | 48 | 45 | -o4 | 52 | 55x-50 | 47x-50 | 58x-50 | B4%-50 | -42 | -40 | +22 32 | 34 
t | 5 * 2s 
20000 48 46 pape 52 42 +30 | -42 30 “42 | -40 14 82 36 
|. TSS =e EZ. y Ce an ae -| i i i | = iid =a f 
21000 48 47 | -56 | -54 46 30 | wd “30 “44 | AD “14 32 =| 36 
Za 7 s = ~ a - = ——— y — — =-— > M — g '. . | 
22000 | 48 | 48 | 56 | -54 50 32 | tk] 80 | 42 | 14 32 | 86 
aan ; 5 5 c ch =) ae a i a I id 5 2 Es 
23000 49 | 49 | -d8 | -56 “52 “34 | “46 “30 44 “42 “14 32 “38 
24000 49 | 50 | -58 | -56 “52 36 50 30 “44 | «a4 | -14 34 | 384 
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TOPSIDE SCANTLINGS. 
FULL SGANTLING 


TABLE 20 


VESSELS. (See Continuation.) 


| PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 
BREADTH = 10 
SECOND OF THICKNESSES FOR 4 LENGTH AMIDSHIPS. 
ead i | UPPER DECK. 
TUDINAL loa aaa se: ante FLUSH DECK VESSELS. | Increase to 
NUMERAL. | Sheer- _ — | Stringer rs 
strake Bhaar-)|; below, een ro weeenls } oe Thee peerage 7) Deck Plating sheasnea 
= Vics a 
Lx(B+ D) ri a akvekae ) ehiner: Whon One Deck is Fitted. 2nd Deck of ‘Stringers and Tio. | s.5 Door oF Bust: leah EW aba Deoks | Pattie ere og Bi 
Strake : strake. |_ tee. of Steel. having | Openings, | abreast 
below. nae ‘Stringer! Deck }Stringer| Deck 100 Pl 7 Mcret 
ringer Plate.| Deck Plating. | Stringer Plate.| Deck Plating. Plate. | Plating.| Plate. |/Plating. PR oa 
Inches. | Inches. | Inches. | Inches. Inches. Inches, Inches. Inches. Inches. | Inches. | Inches. | Inches. Inches. Inches. Tuches, 
25500 49 51 | -60 58 54 40 “52 “34 AG “44 “14 “34 38 | 
’ = SS: ee 5 _ — Ase iu if | 
27000 49 52 | -62 | -60 56 42 | 56 36 46 | -30 | 46 | -30 “14 “34 40 | 
on tiie ee. : | - ‘ Kiss 
28500 50 53 | 64 | -62 “56 46 “56 40 50 | -30 | ‘46 | -30 “14 +36 “40 
30000 50 54 | -64 | -62 “58 50 | +58 “44 54 | -80 | 50 | -30 “16 “36 “42 | 
7 ———|-— ———— EE ‘ — ——+4 
31500 | 50 | 55 | -66 | -64 58 54 | 156 | -30 | 4 | 80 | -I6 360 | 42 | 
4 - + 
sie Le Bo +4 i | 
33000 50 | 56 | -66 | -64 -60 58 | 60 | 34 | 86 | 82 16 36 -42 | 
34500 50 57 | -68 | -66 62 “62 60 | 738 1 60 | 34 | -16 B88 44 | 
7 i eae é te TOE ie x a 
36000 50 58 | -68 | -66 -66 64 | 60 | -42 | -60 36 16 Bits) 44 
= it —— ——a sid ad = mal = in a“ a al = St = —————__ —atte = + 
37500 51 59 | -70 | -68 68 68 | -60 r 44 | 60 | 38 “16 -40 44 
39000 51 60 | -70 | -68 “72 72 | 62 | -46 | 62 | -40 “16 “40 Ad 
40500 | 51 | 61 | -72 | -70 74 mm =| 62 | 50 | 62 | 42 | +16 40 | -46 
= = +t | a = =e. 8 ee. | é _ — ; 
42000 | 51 | 62 | -72 | -70 78 73 CO ea | 52 | 64 | 44 | +16 40 | +46 | 
43500 51 | 68 | -74 | -72 82 82 64 | 56 | 64 | -48 16 “42 46 
45000 52 | 64 | -74 | -72 84 “84 66 | 58 | 66 | “50 16 “42 AG 
46500 52 65 | -74 | -72 | 66 | 62 | 66 | -52 “16 “A2 46 
48000 52 66 | -76 | -74 | 68 | 64 | 68 | °54 | 16 “AQ 48 
50000 52 68 | -76 | -74 | ‘70 | 68 | 68 | °58 16 “Ad 48 
52000 5B | 69 | -78 | -76 ! 72 | -70 | +70 | -60 16 Ad 48 
—-—— ~ as — i Bla = = + 
54000 5B | 70 | -80 | -78 74 | 74 | 772 | 64 “16 44 | “48 
56000 | 58 | 72 | -82 | -80 76 | -76 | -74 | 6 | “16 46 =| -48 
58000 bd 74 | -82 | -80 80 | -80 || -74 | *70 “16 46 48 
60000 DA 76 | -84 | -82 2 | e2 | 776 | *74 | “6 46 “48 
ie PF 6 4 : xs : 35 i 
62000 By 77 | -84 | -82 ga | ga | 76 | *78 “16 48 48 
64000 | 55 79 | -86 | -84 86 | 86 | 80 | -80 “16 48 48 
66000 | 55 80 | -88 | -86 | -88 | -88 | 84 || -84 “16 48 “48 
63000 | 56 | 81 | -88 | -86 90 | 90 | 86 | 86 | <I6 48 | +48 
70000 | 56 | 88 | -90 | -88 | 94 | 94 | -90 | 90 | “16 50 | +50 
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TOPSIDE SCANTLINGS. SEapE wo 
FULL SCANTLING VESSELS. (See Continuation. ) 
PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 
BREADTH | 1i 
SECOND or THICKNESSES FOR 4 LENGTH AMIDSHIPS. 
LONGI- UPPER DECK. 
ie aa gtrake FLUSH DECK VESSELS. Increase to 
ae strake | stringer —— mea When One Deck is Fitted. bisneabeancnaba sane wire mitted Fisting and Dek te tine 
x (B+D) at mae Con Bad Deck of Buingere 400... 98 Deck of Maco. and and ard Decks) rar Vossels.| of Dock 
below. stringer Plate.| T!¢ Plates an4| stringer Plate.| Tle Plates ana |Stringer| Deck |Stringer| Deck Se. 
Deck Plating. Deck Plating. | Plate. |Plating.| Plate. | Plating. | structures. 
Inches. meatal” Inches. | Inches. Inches. Inches. Inches. Inches. ' Inches. re oi ie Inches. . Inches. | Inches. 
40 30 | 30 | 15x30 | 10X-30 -02 
40 ~~ | .go | -g0 | 16x-80 | 10x-30 | | oe : : 
41 32 | 32 | 17-32 | 10x-32 a ae 9g el «a | oe ; 
ia me | a|taxcea | 10x82. | - a sal Be: = 
41 “34 ; 482 ; 19 X +32 10 X -32 : Se: 02 ; 
42 s 36 84 20 X +84 10 x34 B ae ae . | 02 
5 rn Oe we in eee | ner 
48 38 “38 24 X +36 10 x-86 se ee aes ee ek. +e +02 
43 38 38 26 X-36 be 1LX-36- i 12 ae. | 02 : 
44 40 | -40 | 98x-36 | 12X-36 a. oe Ba 04 
44 40 | 40 | 30x-86 | 18 x 36 doo | 06 
44 “42 42 32 X-38 14 X38 aon ace aes 08 i; 
45 ; 44 +42 B35 X-40 15x 40 ni 8 eae 1K cas Li | ii a “10 : 
Fy Rb hh EG a 0 as Pl idence 
= 46 | 44 | 40x-42— 18X-42 |=, aa : 16 | -30 
46 | 45 | 48 | -46 | 44-44 “| 20x-44 42X44 | 16 x44 36 i | 18 30, 
a6 | 45 | -50 | -48 | 47x 46 “90x46 | 48X44 | 19X-44 36 Lefont “18 caelaytes 
46 | 45 | -52 | -48 | 5Ox-48 | 25x-48 | 45x-46 24 X-46 38 | 420 30 
47 | 45 | 52 | 48 53 X-48 32X48 47x-48 | 26 x-48 | -B8 20 | -80 
a7 | 45 | 54 | -50 | 55x-50 “39x-50 | 50 x -50 "98x50 | 40 EA ise. tae 
47 45 : “54 yt) : -A4 iy oi 30 | 40 +30 -40 Bit %... pas ton ; 32, 
48 | 45 | -56 | -52 48 30 | 42 30° 40 40 ies 32 
Tet 46 nee sts he BD a4 | 46 ery 42 ial laa 32 
4s | 46 | -56 | -52 52 36 [0 30 42 | | 40 ee a. 
4s | 47 | 58 | 54 | 52 : 38 | -50 32 | -44 | -80 | 49 “30 | +14 32 
48 | 48 “54 “52 42 | 52 34 44 | -380 | 42 | -30 | 14 34 
| 49 49 | -6o | -56 ih 44 | re 36. | -50 | -80 | -44 | -80 4 34 
| 49 | 50 53 | +56 46 | 56 438 54 | +80 50 | -30 | “4 34 
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FULL 


SCANTLING 


VESSELS. 


11 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 


TABLE 20 


(See Continuation. ) 


BREADTH 
SECOND OF THICKNESSES FOR 4 LENGTH AMIDSHIPS. 
LONGI- z . F UPPER DECK. 
TUDINAL $< —— = 7% 
Strake FLUSH DECK VESSELS. Increase to 
NUMERAL. | sheer- - Stringer Minimun 
Sheer- | pelow When Two Decks are Fitted. | When Three Decks| Plate, Deck for Un- 
pd Stringer When One Deck is Fitted | Lt ae es ae een: Oi mane Pa peok 
Lx(B+D) ba: f) ea strake. | gheer- ‘ | sac gag oh and | gna Deck of Steel. ld rg pores for Tasesig Pad Deok a 
strake. 100 per Cent. | Se 
gk Stringer Plate. | Deck Plating. ‘Stringer Plate. | Deck Plating. | St¥inger| | Deok Satna Dak oe Openings 
Inches. | Inches. | Inches. | Inches. Inches. Inches. Inches. Inches. Inches. | Inches. | Inches. | Inches. Inches. Inches. Inches, 
25500 49 51 64 60 58 “50 +58 42 56 +32 “54 30 14 “B4 38 
27000 49 52 66 62 -60 “54 | *60 46 -60 +34 *60 30 14 +36 +38 
28500 50 53 *68 62 -60 58 | -60 “50 -60 38 -60 B4 14 +36 “40 
i — | 
30000 50 54 68 “64 62 +62 +62 “DA 62 “40 “62 36 “16 “36 “40 
31500 50 55 -70 66 66 “64 62 44 } -62 “40 “16 +38 42 
33000 | 50 | 56 | -70 | -66 68 68 64 | -46 | -64 | -42 | -16 38 | +42 
= : = }— = = = i ~ 
34500 50 | 57 | -72 | -68 -72 70 | 64 | -50 | -64 | 46 16 +38 “42 
Pes | 2 a =. 5 E 
36000 50 58 “74 -68 “74 “74 66 “DA “66 48 | +16 “40 “44 
“66 +58 66 +52 16 40 “44 


+68 


-60 


“68 


“o4 


64 


68 


58 


66 


60 


+68 


64 


“66 


46500 70 
48000 | 52 | 66 | -84 | -78 o-~: 78 | -78 74 | -72 | -16 42 | 48 
50000 52 | 68 | -84 | -80 | : ; 82 | 82 -76.| -76 | -16 “4s ghd bie 
52000 | 53 | 69 | -86 | -80 al , .g4 | 84 | -78 | -78 | -16 44 | +48 
“54000 | 58 | 70 | -88 | -82 ; 86 | -86 | -80 | -80 | 16 44 | 48 
56000 | 53 | 72 | -90 | -84 | ; 88 | -88 | 82 | 82) 16 lye Ser 
58000 | 54 | 74 | -90 | -84 ———- 90 | 90 | -84 | -84 ap 46 | -48 
60000 | 54 | 76 | -92 | -86 : i —- ga | 94 | -86| -86| -16 46 | -48 


64000 | 55 | 79 | -94 | -88 1-00 | 1-00 | -92 | -92 | -18 
6000 | 55 | 80 | -96 | -90 | 104 | 1-04 | -96 | -96 | 18 48 | +48 
68000 rem yee 106 | 1-06 | -98 | -98 | 18 Fie err 


70000 
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TOPSIDE SCANTLINGS. 


TABLE 20 


FULL SCANTLING VESSELS. (See Continuation. ) 
PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 
BREADTH e 12 
SECOND oF THICKNESSES FOR } LENGTH AMIDSHIPS. 
LONGI- UPPER DECK. 
neat Scie Strake FLUSH DECK VESSELS. imereane to see 
x (B+D)} i, | rae. | | Or sue eof puigger t24 | ana Deck ores. PAG Apt tG, Den ty Teme | tenis. | aout 
ad suinees rave | SOBeeent [oenager Puce | Reaeeane [Synge Deo, | Seas] Pee | Aah openis 
a ian Sie Inches, Fine aed jeune” Inches. Inches, Inches. Inches. Inches. rary Tuches. Tuches. Inches. Inches a” Inches. ay 
1500 | 40 30 | 30 | 16x-30 | 10x-30 02 
9000 | 40 30 | 80 | 17x-30 | 10x-80 “iB | ; 02 beck 
2500 | 41 “32 | -30 | 18x-32 10x32 | ; ; , TS 02 ? 
“3000 | 41 w|w | xe | wx | : : 02, 
3500 “aL . 'g4 | 32 | 2tx-s | 10x-34 ; Bile: ue, 
4000 | 42 36 | -34 | 28x-34 | 10x-34 i Le 02 
4500 | 42 38 | -36 | 28x-36 | 10x86 | Shr = ik, ae z 
“5000 | 48 40 | 38 | 27-36 | 11x-36 ; : | “| 02 
5750 | 43 40 | 38 | 29x-36 | 12x-36 | a ms (I! 02 3 
6500 | 44 “ae | 40 | atx-ee | isx-38 | 73 | 04 = 
7250 | 44 49 | 40 | 38x-38 | 14x-38 | ; we ; 06 
g000 | 44 44 | 42 | 36x-38 | 15x-38 ea.29 i 08 feo 
9000 45 46 | 44 | 38x-40 16 x-40 | | 10 E 
fooo | 4s | 45 | 46 | 4@ | 40-40 | 1sx40 |] Ri oof | i= 4 30 | 82 
jrooo | 45 | 45 | 48 | -46 | 42x-se | gox4a2 | * a ae) 30. | 82 
12000 | 46 | 45 | -50 | -46 | 44x-44 | o2x-44 | 42x-44 tu, oe 18 30 | 82 
18000 | 46 | 45 | 52 | 48 | 47x-48 | 22x48 Mixa | fox4a | ds |_| 18 30 | +82 
14000 | 46 | 45 “64 | 30 | 50x-30 | 25x-50 | 46x-46 | 24x-46 | -a8 : c “| 90 30 | -82 
15000 | 47 | 45 | -34 | -30 | s4x-5o | a2x-50 | 48x-48 | 96x-48 440 20 32. | 32. 
16000 | 47 | 45 | -56 “52 | 58x-so | g9x-so | s2x-50 | a8x-50 | -40 if oS a te 
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TOPSIDE SCANTLINGS. 20 
PViAJe TABLE 
FULL SOANTLING VESSELS: (See Continuation. ) 
PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK, 
BREADTH 12 
SECOND oF / THICKNESSES FOR $ LENGTH AMIDSHIPS. 
LONGI- UPPER DECK. 
TUDINAL FLUSH DECK VESSELS. Increase to 
NUMERAL, | Sheer- ‘When Three Decks Fg ee hor Und 
ma lt Sheer- When Two Decks are Fitted. ) - hee Fiat Deck Pains sheathed 
strake. | a Deck of String ond and 3rd Decks 
Lx (B we D) cae 3 me 2nd Dec! he dz and | ma Dec of Steel. 224 CP aaa J a. abreast 
100 per Cent. 
* et Stringer Plate.| Deck Plating. |Stringer| Deo’ eae oe ae 
Inehes. | Inches. | Inches. Inches. Inches. Inches. | Inches. | Inches. Inches. | Inches. Inches. Inches, 
25500 49 51 68 62 46 -60 +36 *D8 “36 “18 38 +38 
27000 49 52 -70 -64 +52 +62 “40 -60 +38 18 +38 +38 
28500 50 53 “72 “64 +58 -62 44 -60 +42 +18 +38 40 
30000 50 54 “72 “66 -66 -66 “64 +62 “64 “46 +62 “44 18 +38 -40 
31500 50 55 “74 -68 ‘70 70 66, 48 *64 46 +20 “40 42 
33000 50 56 -76 68 “74 *72 -68 -D0 +68 “46 +20 “40 +42 
34500 | 50 | 57 | -78 | -70 76 76 =| | .7o0 | «54 | -70 | -50 | -20 40 | +42 
36000 50 58 “80 “72 -78 -78 -70 +b8 | “70 +54 +20 40 “44 
37500 51 59 -80 “72 +82 +82 | “72 60 | <2 +58 +20 42 “44 
fs = = = | ee re a * 
39000 51 60 +82 “74 “86 “86 “72 +64 -72 -60 -20 42 “44 
40500 51 61 “84 “76 | “74 +66 “74 +62 +20 42 +44 
42000 51 62 “86 -76 “74 “70 | °T4 -66 +20 42 +46 
43500 | 51 | 68 | -88 | -78 | 76 | 72 | 76 | -68 | 20 44 | 46 
45000 | 52 | 64 | -90 | -80 | 78 | «76 | -78 | -70 |  -20 44 | +46 
iow = ! | a 
46500 52 65 90 80 “80 78 80 72 20 44 48 
4go00 | 52 | 66 | -92 | -82 0 | -g0 | -80 | -74 20 44 48 
_} + ms — —_—_—_—)—_--— 
50000 52 | 68 92 | -84 84 | -84 | -82 | -78 20 46 48 
52000 | 58 | 69 | -94 | -84 og. | og6 | 82 |e? | 2% J, ce nnctage® 
54000 58 70 96 | -86 -90 90 84 84 20 46 48 
— 5 A 7 ) 2 a= = i ee s Ee ee = 
56000 | 58 | 72 | -98 | -88 .g4 | -94 | -86 | -86 | -20 46 | -48 
— é oS A e = | 2 * io _ | 
58000 54 74 -98 | -88 | “98 -96 -90 -90 +20 46 +48 
- a = if «< 1 See. F } : ss 
| 
1-00 | 1-00 94 “94 20 48 48 


TOPSIDE SCANTLINGS. taste 20 
FULL SCANTLING VESSELS. (See Continuation. ) 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 
BREADTH 3 138 
SECOND oF | THICKNESSES FOR } LENGTH AMIDSHIPS. 
LONGI- UPPER DECK. 
TUDINAL Strake FLUSH DECK VESSELS. Tnerease to | as 
itringer nimum) 
—. weet As pelow py nen Sed Deen ere Fiver. iygben ae = liga mag’ sad bce Plating neutbed 
Stringer = . 
Lx(B+D) nent: Pinte! eet ak ‘Witen Cite Rous Fires: and Deck of Stringers and Tie | onq Deck of Steel, *nd and srd peeks for Vowels vor Deo Plating 
below. ; Tie Plates and ] Tie Plates and |Stringer| Deck | Stringer Deck pe se tt ve ‘0 ee S 
Stringer Plate. | 5°. plating. | Sttinger Plate. | peck plating. | Plate. | Plating. | Plate. | Plating. aGete tahoe | 
Inches. | Inches. | Inches, | Inches. Inches. Inches. Inches, Inches, Inches, | Inches. | Inches, | Inches, Inches. Inches. Inches. 
1500 40 32 +32 19 X +30 10 X-30 “02 
2000 40 “B4 32 20 X +32 10 X +82 -02 
2500 -41 “34 +32 22 X +32 10 X -32 +02 
3000 41 36 34 24 X +34 10 X+B4 “02 
8500 41 +36 B34 24 X +34 10 X-34 | “02 
4000 42 +38 +36 26 X +36 10 X +36 “02 
4500 42 “40 36 28 X -36 10 X36 “02 
5000 43 42 +38 80 X-38 11 X-88 “02 
5750 43 | 42 | 88 | 82x-38 | 12X-38 02 
6500 44 “44 “40 34 X-40 13 X-40 “04 
7250 | 44 44 | 42 | 86x-40 | 14x-40 | | 06 
8000 44 “46 “44 39 x -40 15 x -40 \ | 08 
9000 45 48 44 41 X-42 16 X -42 “10 
10000 45 45 “50 46 43 X -44 18 X-44 “14 +30 +32 
11000 | 45 | 45 | -52 | 48 | 483x-46 | 20%-46 | 16 30 | +82 
EEE | aa . vat ae ———— —— oC | So —_ 
12000 46 45 “D4 +48 46 X-46 22 x -46 42 X +44 18 X +44 +40 “18 +30 +32 
13000 46 45 56 “DO 48 X-48 23 X-48 44 X +44 91 X-44 “40 \ “18 fo oS50 +32 
14000 46 45 “D8 +50 50 X-50 80 X -50 46 X +46 25 X +46 42 +20 30 *82 
: pies “9 —— : : 7 a Se Sat | 
15000 |~ 47 45 60 +52 54 X-50 33 X-50 49 X-48 29 X-48 +42 | +20 +32 *82 
16000 | 47 | 45 | -62 | -54 46 36 42 30 42 14 32 «| +82 
AE Alas 5) A meet a - ee) wnt lhe % eS ieee | 
17000 47 45 | -62 | -56 “50 “30 “46 -30 “44 { 14. | +84 “34 
18000 «| 48 | 45 | -64 | -56 “52 32 “48 “30 44 | -80 | 42 14 | +84 | 484 
19000 | 48 | 46 | -66 | -58 56 34 b4 30 46 | -30 | -44 14 34 34 
‘eink: Rica. ES Poanae | I> a= =: il a 
20000 48 46 68 58 60 -36 58 32 50 30 48 30 16 | 36 “36 
= _ . | = a he | 
21000 48 47 70 60 62 38 | 60 34 54 80 | -52 30 16 36 36 
22000 | 48 | 48 | -72 | -62 62 42 | 62 “36 58 | -30 | -58 | +30 | “16 | 38 | “88 
—— 255 aH \ , | | } —| — 
23000 49 49 74 64 64 46 1 64 88 -62 +32 -60 +32 18 | +88 38 
= - I = 24 = 2 a } a } — 
24000 49 : e ; , } ; 3 “63 36 ‘ 64 || D518. BOng8 00 SS 
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TOPSIDE SCANTLINGS. 
SCANTLING VESSELS. 


TABLE 20 


FULL (See Continuation. ) 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 


13 


BREADTH = 
SECOND OF THICKNESSES FOR $ LENGTH AMIDSHIPS. 
LONGI- UPPER DECK. 
TUDINAL Strake FLUSH DECK VESSELS. Increase to 
NUMERAL. | Sheor- Sheer- | below | When Two Decks are Fitted. When Three Decks| Plate, Deck aac 
7. Stringer) ake. | Sheer-| When One Deck is Fitted. | ee Desk Fiasing sheathed 
Lx(B+D)| ,0m., | Plate. Piso | tat Deck of. geriarors and Tie | mua Deak of Steel. FAG SP etoct. | “having | Openings. | abreast 
ag Stringer Plate. | Deck Plating. | Stringer Plate.| Deck Plating. | Singer eon Se one Bape % cgaaiags 
- a 7 os Inches. Bad “i Inches, | =e : ict ‘] Inches. Inches. Inches, | Inches. Inches. 1 ee ae 
25500 | 49 | 51 | -78 | -66 68 52 | 68 46 66 | 38 | 64 | -86 | -20 38 | -88 
“27000 | 49 | 52 30 | -68 |  -70 se | -70 se | 68 | -40 | -68 | -38 | -20 40 | +40 
oss00 | 50 | 58 | 82 | -68 72 | 60 t 70 58 68 | 44 | ol 8] 20 | | ap OpOmo 
"po00g? 1 8b | be | ee | ae 72 66 | 72 62 2 | 46 | -72| -44 | -22 40 | -40 
"31500 “50 | 55 | -86 | -74 Wig 70 | ve 74 | +50 74| 46 | 22 42 | +42 
Some Bp. | cb | ee ae |e | be 76 | 54 | -76 | 50 | -22 | -42 | -42 
g500 | 50 | 67 | -90 | -76 | 80. 78 78 | -58 | 78 | -54 | -22 42 | 42 
“acood’ 10 | 58 | -92 | -78 82 | 80° i] sal go | -62 | -78 | -58 24 42 | +42 
37500 | 51 | 59 | -92 | -80 : 30°| 4 | -80°| -62°| -24 44 | Md 
“39000 | 51 | 60 94 | 82 Dye ‘z TT ‘a | 6g | -84 | -64 | -24 44 | dd 
“40500 | 51 | 61 | 96 | -82 1 | 34 | -70 | -84 | -66 a, (ae poe 
“42000 | 51 | 62 | -98 | -82 | 6 | -72 | -86 | -68 | -24 4p 0hee 
43500 | 51 | 63 | 1-00 | -84 ’ | | ogg | +76 | -88 | -72 | +24 46 | -46 
45000 | 52 | 64 | 102 | -86 4 i ce j -90 | -80 | -90 | +74 a: 46 | +46 
46500 | 52 | 65 | 1-02 | -88 : F 92 | -82 | -92 | -76 | -24 oF .4g OOM 
“4s000 | 52 | 66 | 1-04 90 | / a Tee ee 92 | -84 | -92 | -80| -24 48 | -48 
50000 | 52 | 68 | 106 | -92 j | thas | gg | -88 | -94 | -82 | -24 48 | +48 
52000 | 58 | 69 | 1-08 92 a 9g | -92 | -96 | -84 | -24 48 | -48 
54000 | 58 | 70 110 | -94 | | -F 100 | -96 | -98 | -88 | +24 48 | +48 
“s6000 | 58 | 72 | 112 | -96 | | | 4-92 | 1-00 | 1-00 | -92 ge) [ae Oh eeds 
53000 | 54 | 74 | a4 | -96 | + | , 1-04 | 1-04 | 1-02 | -96 | 24 50 | +50 
go000 | 54 | 76 | 116° i. 108 | 1-08 | 1-06 | 1:00 | -24 50 | +50 
g2000 | 54 | 77 | 116 | 1-00 | é [oe Hee | Se ~ Tyae | aa | ato | 1-04 ee ml. 
g1000 | 55 | 79 | 1-18 | 1-02 | | ay | 1-16 | 1-16 | 1-14 | 1-08 | -24 50 | +50 
66000 | 55 | 80 | 1-20 1-04 | 1-20 | 1-20 | 1-18 | 1-12 | +24 ‘50 “50 
~eso00 | 56 | 81 | 1-22 | 1-06 i i | 122 | 116 | -24 . 50 | +50 
~ 79000 j | a) 


— 
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TOPSIDE SCANTLINGS. 
FULL SCANTLING VESSELS. 


TABLE 20 


(See Continuat 


ion.) 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 
BREADTH 135 - THICKNESSES 
SECOND oF THICKNESSES FOR 4 LENGTH AMIDSHIPS. AT ENDS. 
LONGI- ‘ UPPER DECK. | 
TUDINAL Strake FLUSH DECK VESSELS. ay oe 9 Boe sirhager 
een | Re | || aman peor acpi odie) “Beast r* 
Lx( B+D) a. i strake. mat Fitted, 2nd na Tie Piste 2nd Deok of Breet,| See eteel for Versa Norbeck Pinving Phickness Bete 
taibe. | Stinger | Sharpeox | SIRES | ina peo | SEINE" patie. sumger| Deen | gape openines) Piugzat | “SUN 
Inches Inches. | Inches. | Inches. Inches: Inehes. Inches, Inches. Inches | Inches. | Inches. | Inches. Inches. Inches. Inches, Tuches. Inches. 
1500 | 40 84 | -82 |20:x-30| 10 x-30 02 /12 x24 
2000 | 40. 36 | 82. |22x.82| 10 x32 ate onal GE cal reo ee Oe § x24, 
9500 at | “| 3@ | 82 | 24x82 10 X32 ; ——) boat | lag x-24|, 
3000 | 41 | “se. | -B4 |26a4| 20 x34 | Ten | Va lax. 
~ 3500 | 41. 38 | -B4 | 26x84 | 10 x-34 rT a rt tos Tia “tip x-26| 
4000 | 42 40 | 86. | 28x-86 tal 02 16 x-26 
1500 | 42 | | +40 | -86) |30%496 10%-36 | ’ 02  lazx-e8| 
5000 | 43 “| aa | 88 | 32x98 | 11x-38 02 ~ tex-28| 
5750 | 43 | | 4a | 88 |84x-88| 12 x-38 ee _ | 02 20 x-80 
6500 | 44. 44 | -40. |36X-40| 13 x-40 TT fan B 04 ler x39 1] 
7250 | 44 | | 46, | -42 |aax40| 14 x-40 me it SS 06 —Tosx-sal 
, “dd | 40-42 | 15 X42 " ‘ | kel | 
otis tt) 1, 
10000 | 45 | 45 | 5a | 46 |44x-46 18X-46 . : 14 30 | 82 |97x-34| -80 
11000 | 45 | 45 | -b4- | 49. |44%-48 | 20 x-48 7 hake | a Set a Toe os x-g4| -30 
12000 | 46 | 45 | -b6 | 50 [46x48 92 x-48| 42X-44|18X-44| -40 core nt 18 30 | -32 29x-84| 30 
13000 | 46 | 45 58 | BO [48X48 94x48) 44x-44 [21 x-44| -40 | 18 30 | -82 30x-84| 30 
~ 44000 E ‘ 46 | 45 “60. | 52% |50X+50| 97 x-50| 46 x-46 25x46) 42 ri 20. | 90 |, 88 |31x-34 “80 | 
45000 | 47, | 48 162 | «54. |55X +50 | $4X-50| 50 X-48 30x-48| 42 7% 20 32 92 |32X-36 30 
46000 | 47 | 45 | -64 56 | 46 go | -42 | 80 42 i 14 | 32 | 32 /33x-36| -30 
17000 | 47. 45 | 66 | 5a,|, 3a | 20 46 | -30 | -44 | "i “ld 34 4 [33 X-26 30 
19000 | 48 | 49 68 #8 | 54 | 82 | ‘or | aap | aak “30 | 49 at a 0d cs 34x36) “BO 
19000 | 48 | 46 | -70 | 60 | -58 Tres, 8, te | bo | 46 4b -80 Sart l 7 | iad $4 | “3a [34x38 30 
20000 48 46 | +72 60 | “62 36 60 32 52 ; 30 | -50 | -80 “16 “36 “36 [35 X38 | *30 
48 | 7a. | 62 |, -64 8. | 62 ~.g0 | 54 | -30 16 36 86 |35x-38) 30 
64 ' 6 
66 
68 


J \ 


The thicknesses of the Sheerstrake and of the Strake below the Sheerstrake at the ends of the vess 
of the side plating at the ends of the vessel. 


el may be the same as the thickness 
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TOPSIDE SCANTLINGS. 


TABLE 20 


(Concluded. ) 


FULL SCANTLING VESSELS. 
PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 
BREADTH 133 THICKNESSES 
SECOND or THICKNESSES FOR s LENGTH AMIDSHIPS. AT ENDS, 
LONGI- UPPER DECK. 
i, aioe Strake | FLUSH DECK VESSELS arr a Minima rt 
strake | sagor Sheer- | below rnin ott Baek id When Two Decks are Fitted. eset Plathag and Deck Plating shes hed Ends of att | 
Lx (@+D)] 238, "mare (MS see) TTvteae | mane Heeagt™ [ta Dox ot stn. ear | Eee | cote. | Sorat | Sookie | sig 
a stringer | Desk | surtger | Deak |stringer| Deck |Suineer| ee | oa, ppenines| Piatezas | “Mae 
‘dam. | aches. [Toohes.| Inches | ncien | Tnchen | Toehes | Iuttloes | Tnotien | anebat.|| Ipches. | Inches. Inches. Inches. | Inches, | Inches | Inches. | 
25500 49 | 51 | -82| 68] -70 52 | -70 48 68 | -88 | -68 | -36 -20 “38 88 |36X-40| +32 
o7000 | 48 | 2 | -ea|-7o| -79 | 6 | (v2 | 62 | -va | -40 | 72) 88 20 40 | 40 |37x-40) 82 
28500 50 53 | +86 | 72 | “74 60 Prog 58 | -72 | 44 | -72 | 42 +20 “40 40 37X40) -32 
30000 50 “ot | 88. 74 76 | 66 | +46 62 76 | -46 | -76 | -44 22 “40 “40 ; 87X-40) 84 
31500 50 55 -90 : 76 -78 -70 [ ae : -78 “50 “78 46 +22 42 42 |38xX-40| -34 
33000 50 56 “92 16 80 74 ; .g0 | 54} 80 | -50 99 “42 42 |38x-42| -34 
34.500 50. “57 94 78 +82 78 the +82 ; “58 +82 “54. -22 42 42 |38X-42) +34 
36000 50 58 | -96 | -80 84 82 | i 84 y 62 | -84 | -58 “24 “42 42 |39X-42] -36 
37500 51 | 59 | -98 “182 | 34 | -66 | 84 | -62 +24 “44 44 | 39x-42| +36 
39000 51 60 1-00 “84 t 88 63 88 | -64 “24 om ‘44 |39X-42| -36 
40500 51 | 61 |1-00| -84 _ | : a6 88 72 | -88 | -68 +24 ae | tt 40X-44) -36 
42000 sr 62 1-02 “86 Bi | ff 90° “74 90 “70 24 “46 46 | 40x-44| -36 
43500 51 63 1-04 -88 val. i “92 78 | -92 | -72 94 | 46 46 |40X-44/ -36 
45000 52 64 1-06 90 ae eo ae | T= 94 82°| -94 | -76 +24 = 4 46 41X-44| 36 
46500 H 32 65 1-08 | -92 ma | = .96 84 -96 78 ¥ 24 # 46 | 41 X44 Le | 1 
48000 52 | 66 |1-10| -92 | re er “486-98 2 24 | 48 48 | 41x-44| +36 
50000 | 52 “68 12 “94 | i 1-00 | -90 100 | -84 | -24 hdl dill Gukaad cs 
52000 58 69 ar “94 _ | | 1-02 a4 | 1.02 86 a 24 48 48 | 42x-46| +36 
54000 53 | 7 1-16 | -96 ; | ‘i 1-04 | -98 | 1-04 88. m4 #8 48° | 42x -46 bas 
56000 i 38 7 ‘as | -98 : Pe 1-06 | 1-02 1-06 | -94 94 bal “48 [43 x+46) 38 
“58000 bt ta 1-20 | 1.00 | | 1-08 1408 | 1-08 98 94 ‘ HO | Oe Xt “38 
eoo00 | 64 | 76 |1-22 |1-02 | + 112 | 112 | 1-10 102 | -24 a 50/43 X-46| +38 
62000 | il ies i ee | 1 a 44-46) +38 
64000 = a | -. — : 2 44X48) +38 
66000. : iBel 44x-48| 38 
“68000 ; ve i i ; [45 x-48| +38 
70000 | | [45X-48| -38 


of the side plating at the ends of the vessel. 
Luoyp’s REGISTER oF SHrppmne, Lonvon. 


The thicknesses of the Sheerstrake and cf the Strake below the Sheerstrake at the ends of the vessel may be the same as the thickness 


17th May, 1928. 


TOPSIDE SCANTLINGS. 
COMPLETE SUPERSTRUCTURE VESSELS. 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECE. 


10 


THICKNESSES FOR 4 LENGTH AMIDSHIPS. 


TABLE 21 


(See Continuation.) 


eECURD BREADTH 
LONGI- — = — 
DOCURTT of | UPPER DECK. 
When Two Decks are Fitted. When Three Steel Decks 
NUMERAL. are Fitted. | tae 
Strake below a x of Stri a ______———_ Deck Plating 
: Sheerstrake. | ‘sheerstrake. = a4 Seer oe end Deck of Steel. and and 3rd Decks of within Line <1 
bas (B a4 D) Sheer- ] Steel. of Deck Plating 
strake Stringer ps —— : = nial Ore Openings. abreast 
and Strake Plate. Stringer Plate Tie Plates and Stringer Deck Stringer Deck Deck 
*| Deck Plating. Plate. Plating. Plate. Plating. Openings 
Inches, Inches. Inches. Inches Inches. Inches. Inches. Inches. Inches. Inches. Inches. Inches, 
12000 46 45 40 -40 42 x -42 12 X-42 34 +30 32 


13000 46 45 +42 is X +42 12 X-42 +36 
for Ub Xap Be lean! tos re a ie 
14000 46 45 44 +44 | 43 X-42 12 X-42 +38 
15000 : 47 f 45 46 ng i 5 eae rte mi Xx 7 +40 ¢ 
jeddo 47 45 4 -46 46. Tadieas § aa -40 
17000 a 47 = A ‘B : ae : 45 X44 ib X44 | -40 | 
18000 48 4 45 +48 +48 46 X +44 18 X mm a 2s +38 
Sea as ic ae ee | aie 
20000 i 46 .50 : Bd 50 X48 : 27X 48 i a: * = 40 mi 
21000 48 "7 i +52 ? me | 53 has 32 X48 “44 +42 
eigob 4 aa 48 +52 +52 55 X-b0 5 di +50 “44 i « +42 
ay — 49 + 49 “54 paca mies 4 laoeine - 40 X ‘80 “44 | 42 
24000 50 +56 56 60 X +50 45 X +50 “44 | “44 


27000 


30 | *82 
“30 | 82 
go | 34 
80 | 8 
| 80 | -84 
gs o8 
th 
30 | 36 
32 | 86 
+32 38 
32 
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TOPSIDE SCANTLINGS. o1 
TABLE 
COMPLETE SUPERSTRUCTURE VESSELS. (See Continuation. ) 
PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 
10 
a BREADTH THICKNESSES FOR 4, LENGTH AMIDSHIPS. mai 
LONGI- - - ae 
OF UPPER DECK. 
TUDINAL - - = 
NUMERAL. When Two Decks are Fitted. | When peahocny Decks Minimax 
tes ye | | | ee | meme mee | me "rita Line | ene 
- | = . J te) eC) 
ane Stringer | Stringer fake re bank Openings. penne 
or Plate. | Stringer Plate. | Deck Plating. Pilate. Pintinn ark rl a Deak 
: i) : Incbes. Taches. + Inches. Thebes ie. Inches. - Inches. Inches. 3 Inches. Inches. © Inches. ‘ Tnohes.. Inchee. 
42000 51 62 “68 66 | “60 48 “58 40 “40 “46 
rol (ep) See ees ee 2 —— EEE eer S! ae £ : 
43500 51 63 -70 68 | +62 +52 -60 “42 AQ “46 
45000 52 64 “72 ‘70 | “64 “54 -62 44 “42 +48 
a _ aad a - p 
46500 52 65 74 72 | 66 56 | de> “64 46 42 “48 
; ps re ot | re | —|——_— 
48000 52 66 “74 -72 68 58 || -66 “50 42 -48 
-” “ a0 a oe ee eitees —_—__|_—__| i i] 
50000 52 68 -76 “74 -70 “62 “68 “54 “44 -48 
52000 53 69 -76 “74 | -70 66 | “68 56 44 -48 
54000 53 70 -78 76 | 72 ‘70 -70 -60 44 -48 
56000 538 72 -78 -76 “74 ‘Th [tee 70 -62 46 -48 
58000 54 74 80 78 | 78 78 72 66 46 48 
) 
a SS aes Sy) Teaee 2 Sie Caer ses 2 ess Se eee 2S eee ee Ss 7 
60000 54 76 -80 ‘78 | +82 82 | -74 -70 46 -48 
62000 54 77 82 “80 84 84 76 74 48 48 
64000 5D 79 82 “80 86 86 78 76 48 48 
66000 55 80 82 30 | 90 90 80 80 48 48 
68000 56 81 82 80 | 92 92 84 84 48 48 
= zs =e sh H an = 
70000 56 82 84 82 -96 96 86 86 50 50 
eS a —_ eae = = = — = ] — = ——— = bc 
72000 56 84 86 84 | 1-00 1-00 90 90 50 50 
74500 56 86 86 84 1-04 1:04 92 92 50 50 
77000 57 88 88 86 | 1-08 1-08 96 96 52 52 
79500 57 90 -90 -88 1-12 1-12 1-00 1:00 +52 “52 
82000 58 92 +92 90 =| 1:16 116 | 1-04 1-04 “52 +52 
84500 ; 92 | 1-20 1-20 1-08 1-08 54 4 


————_—_——_L Sree 
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TOPSIDE SCANTLINGS. TABLE 21 
COMPLETE SUPERSTRUCTURE VESSELS. (See Continuation. ) 
PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK, 
11 
SECOND Ee 
BREADTH THICKNESSES FOR 4 LENGTH AMIDSHIPS. 
LONGI- , OM 2) Pema é a ae = | ii = 
cities. pe 4 UPPER DECK. 
NUMERAL. When Two Decks are Fitted. When Three Steel Decks | Minimum 
|- ——— = =e are Fitted. lsheothed 
lL x{B+D)| eee suoerstrane. | Greneteae, | 2m¢ Deck uf stringers and Tie ana Beck ofBtesl. | td and sr Decks of "within Line ek 
stra Stringer . meneaieal tnt — —|| — —— opeaingl: sae 
aalbw. : his Stringer Plate. Deck Plating. bea oe Plate. Piating. Openings 
ei = Inches. Inches. Inches. dnches. Inches, Inches. Inches. Inches. | Inches. Inches. Inches. Inches. 
12000 46 45 “42 42 | 42X42 | 12-42 36 “BO 32 
13000 4G 45 Ad 44 | ox-42 | 12-42 36 80 82 
| i) 
a - o—* — \ = 5 = 1s = s “ 
i | 
14000 46 45 46 46 0 MBXAD | 12X42 +38 30 132 
oe . —| - 2 ee ee ek 
15000 47 45 -46 46 | “MBX-42 | 13X-42 +38 30 +32 
16000 47 45 48 48 | hd xd | 14X44 40 | 80 32 
= a # — ~ is | — aoa 
17000 47 45 48 48 | 45X-44 15 X44 40 | | 480 134. 
18000 48 45 50 50 46X-46 | 18X46 40 | +88 | 480 34 
19000 48 46 “50 50 47X-46 | 25X46 “42 ; 4000 130 “34 
20000 48 46 52 50 | 61x48 | 27x48 42 40 180. | 84 
21000 48 47 “52 52 «| b4X48 | 32x48 “44 42 30 +36 
22000 48 48 “54 52 | 57X80 | 385%X-50 “44 | -42 +32 +36 
s . anny ee 2 ———— — . —— ae etl | an Oe SS as ‘ 
23000 49 49 “56 54 60X50 | 40-50 46 Jo. +4 | +82 36 
— —_ = ie - nic epeda — — — | ies See Se a 
24000 49 50 58 56 48 32 48 | +44 32 38 
— = — RT ES ee — a ——| —— =e + 
25500 49 51 -60 58 | 50 34. “50 | 46 “34 +38 
Sees ae a Fras ee lS Sink 2 am |_ ' : — 
27000 49 52 60 58 | -50 “36 “50 | 48 | 984 +38 
28500 50 53 62 -60 52 38 52 | 48 | 84 40 
2 2 PS 3 I hea ee Am 
30000 50 54 62 60 “54 40 52 36 50 36 40 
81500 50 5d 64 60 | -56 46 52 88 52 | 586 42 
— = 4 _ Sas: eee CS ieee 7 cd ess 
33000 bO 56 64 62 pt +58 50 54 42 | *b4 36 42 
34500 50 57 66 62 60 52 56 44 56 38 42 
36000 50 58 66 62 | | -62 56 56 48 |e °b6 38 | (#88) || 744 
37500 51 59 68 64 | 58 50 6| (38 42 88 | 44 
39000 51 60 68 64 = | | +60 4 60 “44 40 “44 
a — — - “ “<5 — == —— ~_ = — . = i - > 
40500 | 51 | 61 | -70 660 a ae: ee ee oiibes 40 44 


SECOND 
LONGI- 
TUDINAL 
‘NUMERAL. 


Lx(B+D) 


BREADTH 


and Strake 
below. 


Inches. 


51 


d1 


52 


‘Stringer 
Plate. 


Inches. 


62 


52 


52 


Sheerstrake. 


Inches. 


“70 
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TOPSIDE SCGANTLINGS. tase Zl 
COMPLETE SUPERSTRUCTURE VESSELS. (See Continuation. ) 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 


11 


THICKNESSES FOR 4 LENGTH AMIDSHIPS. 


UPPER DECK. 
" 1 


When Two Decks are Fitted. When Three Steel Decks 


1 are Fitted. 


2 

Strake below Deck Plating 

Riccprerame. | #0¢-Deck 4¢Seringers.and Tie 2nd Deek of Steel. 2nd and 3rd Decks of within Line 
J Steel. of Deck 

| .@penings. 


‘Stringer Plate.| Deck Plating. | *Quag" eee eer re 


| 
| 
| 
| 
| 


‘Inches. Inches. . Inches. Inches. Inches. Inches. 


50 -40 


“42 


42 


42 


42 


52 


58 


538 


44 


44 


SS 


326 
TOPSIDE SCANTLINGS. TABLE OL 
COMPLETE SUPERSTRUCTURE VESSELS. (See Continuation. ) 
PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. bs 
12 
SECOND ——— = — ~ —___—_—_— - = - —- 
BREADTH THICKNESSES FOR 1 LENGTH AMIDSHIPS. 
LONGI- _ 2 = ae amelie = 
itidivetas, sss UPPER DECK. 

NUMERAL, When Two Decks are Fitted. | "When Three Steel Decks | me“ Minim 
Strake below | vas stam | Deck Platin, Bab 

Lx (B + D) = ak ————|, ee 7 as ceccadat > Sheerstrake. ana so 8h enmi and 2nd Deck of Steel. | 2nd and — — of wee Line ym 
stra Stringer ris wiat 3 eae 7 aioe a a Speniogs abreast 
pease. g lo Stringer Plate. Deck Plating. Plate. Plating. ee axe. amen 
Inches, Inches. Inches, Inches, Inches. Inches. Inches. Inches. Inches, Inches. Inches. Inches. 

12000 46 45 44 44 42 X +42 12 X-42 38 +30 32 

13000 46 45 46 44 42 X -42 12 X -42 38 | +30 32 

14000 46 45 46 46 43 X42 12 x -42 +38 +30 +32 

15000 47 45 48 46 43x44 | 13X44 38 | 30 =| 82 

16000 47 45 +50 +48 44 X-46 14 X -46 40 30 “32 


17000 47 45 “50 48 45 X +46 15 X +46 


18000 48 45 “52 +50 46 X-48 18 X +48 40 38 


19000 48 46 D4 52 48 X-50 25 X +50 42 40 | 


20000 48 46 “56 52 51-50 28 X -50 42 | 40 +30 


21000 48 47 D6 +54 } 55X50 32 X-50 “44 “42 
a [- 2 sie Cen frente Meeed peels —— eae ate 2 + : a — 
22000 48 48 +58 D4 60 x -50 35 X +50 “44 +42 B82 +36 
“46 32 46 “44 32 +36 


33000 | 50 56 66 62 -60 “56 60 44 | +58 “40 

34500 50 57 68 4.1.) 98-64 62 60 -46.\ | 20-60 42 38 42 
ae a = nae Te ee eee Ss he | 
36000 50 58 68 66 =| “66 66 62 50 =| 62 46 | -88 44 


37500 51 59 70 66 62 54 62 “50 


39000 51 60 70 66 | 64 | -58 64 52 | -40 


40500 51 61 72 68 


SECOND 
BREADTH 
LONGI- 
OF 
TUDINAL 
NUMERAL, 
Lx(B+D)) ‘ie: 
strake Stringer 
and Strake Plate. 
below. 
Inches. Inches, 
42000 51 62 
43500 5L 63 
45000 52 64 
46500 52 65 
48000 52 66 
50000 52 68 
52000 53 69 
54000 53 70 
56000 53 72 
58000 54 74 
60000 54 76 
62000 54 77 
64000 55 79 
66000 55 80 
68000 56 81 
70000 56 82 
72000 56 84 
74500 56 86 
77000 Sar ba. 88 
79500 57 90 
82000 58 92 
84500 59 94 
87000 60 96 
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TOPSIDE SCANTLINGS. 
COMPLETE SUPERSTRUCTURE VESSELS. 


TABLE 21 


(See Continuation. ) 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK, 


12 


Sheerstrake. 


Strake below 
Sheerstrake. 


THICKNESSES FOR 4 LENGTH AMIDSHIPS, 


UPPER DECK. 


When Two Decks are Fitted, 


Stringer Plate. 


Inches, 


(| 
i| 


When Three Steel Decks Minimum 
—| thn abi $1 visi leecaadl 

ae 2nd Deck of Steel, ~~ nd and srd Decks of | within Line | Deck 
. Steel. of Deck Plating 
= | Stringer Deck ase oc Dare 
Deck Plating. og poreing i Plate. Plating. Openings 
Inehes, Inches, Inches. Inches. Inches. Inches. Inches. 

“68 “66 “68 -60 +42 46 

‘70 “70 70 62 “42 “46 

72 72 | 72 64 42 46 

76 76 | o-74 68 44 48 

: Ra TR Sos exe 

78 78 76 2¢2 Yb odd 48 

+82 +82 -78 ‘74 “44 48 

+84 +84 ‘78 “78 “44 +48 
eet : soak | Se 

+88 *838 82 +82 } “46 48 

“90 -90 | “84 “84 -46 “48 

“94 94 | 88 88 46 48 

“98 +98 “92 +92 “48 +48 

1-04 1-04 “96 96 +48 48 

1-08 1-08 | 1:00 1-00 48 +48 

\| es ee Sian 

1-12 112 | 1-04 1-04 48 | +48 

1:16 1-16 1-06 1-06 48 +48 

1-20 1:20 1:10 1-10 +50 10) 

1-12 1-12 +50 50 

1-16 1-16 “50 -50 

1-20 1:20 +52 +52 
\| | ae 


TTT 
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TOPSIDE SCANTLINGS. TABLE 1 


COMPLETE SUPERSTRUCTURE VESSELS. (See Continuation. ) 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 
13 
SECOND — = Te = = . 2 SS - ——a 
BREADTH THICKNESSES FOR t LENGTH AMIDSHIPS. 
LONGI- a ar sia — he — - m ese 7 a = _— SS 
TUDINAL ae és = = sal lain 2 = =% a 
NUMERAL. a os sigs BC ae erect) = oa When <a eet Decks adnimos 
| 
Lx(B+ D) ie le seaettene Sheerstrake. oon Aaa and Deck Noemie and Tie gnd Deck of Steel. and and 3rd, Decks ot "within Line Deck 
‘ b of Dec! 
strake abriniger —— _—-- —_|— —-- -| Openings. nbreast 
an e | cl 
below. si Stringer Plate. pune! rae. | pots: Srisie | puting. Openings 
= lara Catal 2 a amen: Se ei ee Ng ae al nn: ae 4 
Inches. Inches. Inches. Inches. Inches, Inches. Inches, Inches. Inches. Inches. Inches. Inches, 
12000 46 45 “+46 44 42 X-44 12 X-44 “40 +30 82 
13000 46 45 48 “44 43 X +44 12 X-44 40 \ 30 32 
14000 46 45 50 “46 43 X -46 12 x -46 40 +30 +32 
15000 47 45 “HO “46 44 X +46 13 X-46 42 +30 82 
16000 47 45 +52 “48 44 X-48 14 X-48 42 30 +32 
17000 47 45 52 48 46X+48 | 15X-48 42 | -80 8 | 
= — we ea : i SS | | | as 5 ee ae = 
\ | 
18000 48 45 “54 *D0 46 X +50 18 X-50 42 | 30 “B34 
19000 48 46 +56 +52 | 50X-50 25 X-b0 44 “40 +30 : 
20000 48 46 +58 +52 52 x -50 29 X-50 “44 40 30 
21000 48 47 +58 “D4 55 X +50 33 X-50 46 42 +30 
Vea SB Meee Ms evel = : . pees ee amt = ———— — . 
22000 48 48 +60 *b4 | 44 +32 “46 +42 +32 
60 “56 “48 +32 48 44 
+62 +58 50 34 “50 46 
G4 58 52 38 52 46 


33000 50 56 -70 64 -60 -60 -60 4 * . 
7 a PA ya aie a i ds = ee 
“72 -66 64 64 +62 48 | -60 46 38 
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TOPSIDE SCANTLINGS. TaBLe Ql 


COMPLETE SUPERSTRUCTURE VESSELS. (See Continuation. ) 
| PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 
13 
care as BREADTH a cacti me ‘anne THICKNESSES FOR 4 LENGTH AMIDSHIPS. ae 
LONGI- — 77 2a) a eee = : 2 = OES SRS OE 
oF UPPER DECK. 
TUDINAL -— - — ; —--=- 
fess. Yo | When Two Decks are Fitted. When an Leer! Decks Minimum 
—_—_—___—_—_| sheerstrake. | Strake below | 214 neck of Stringers and Tie PSP seer ean a 
Lx (B + D) te Sheerstrake. } Plates. 2nd Deck of Steel. 2nd a of — ae Sbeee 
pe ee | - — —-- - Openings. — 
Mpelow. | Stringer Plate. | Deck Plating. | SPINE’ | piating, | Plate. | Platiog. openings 
Inches. Inches. Inches. Inches. | ina i thi ae Tpakaa! 7 Inches, | Inches. Inches. i Posie >. tee 
42000 51 62 “80 72 “72 66 “72 60 42 “44 
43500 51 63 82 
45000 52 64 84 
46500 52 65 86 
48000 52 66 88 
50000 52 68 90 
52000 53 69 92 
54000 53 70 94 
56000 53 72 96 
58000 54 74 98 
60000 54 76 1-00 
62000 54 77 1-02 
64000 Has) 79 1-04 
66000 55 80 1-06 
68000 56 81 1-08 
70000 56 82 1-10 
72000 56 84 1-12 
74500 56 86 1-14 
77000 57 88 1-16 
79500 57 90 1-18 
82000 58 92 1-20 
84500 
a BO ——-——-, | 
87000 


2b 2 


LA aaa 
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TOPSIDE SCANTLINGS. 
COMPLETE SUPERSTRUCTURE VESSELS. 


TABLE Tay 


(See Continuation. ) 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. { 
185 | THICKNESSES 
SECOND BREADTH 
THICKNESSES FOR 4 LENGTH AMIDSHIPS. | AT ENDS 
LONGI- 
TUDINAL oF | UPPER DECK. 7 
NUMERAL. einen | When Two Decks are Fitted. Ba aaron: bg =a Peer Ua | Sites at | Thick 
= aga | || end Deck of Stringers and Tie gnd and 3rd Decks of a iiaee -—s a loner Deol! uae 
Lx(B+D) Sheer strake. | Plates. gad Dock or: Steel: Stee: of Deck Plating | also. | Deck 
and Serake “Plate. | Th : it Deck “9 bh eens hegere + mad 
ad at 
below | Stringer Plate. te Fi es, ames: 4 rod Plating. openings a = 
Inches. Inches. | Inches, | Inches, | Inches, Inches, Inches. ‘wihad | Inches. Inches. Inches. Inches, || Inches. Inches. 
12000 46 45 46 “44 42 X +44 12 X-44 40 30 32 | 29X-34 | °380 
13000 46 45 48 44 48 X-44 12 x -44 40 +30 32 || 80 X-34 30 
14000 46 45 +50 46 44 X +46 12 X-46 +40 +30 +32 | 31-34 | °30 
15000 47 45 +50 46 44 X +46 13 X-46 42 -30 -32 | 82-36 | -380 
16000 47 45 +52 48 45 X48 14 X-48 42 +30 -32 | 33X-36 | -30 
17000 47 45 52 48 46 X +50 15 x -50 +42 +30 +32 33 X-36 | °30 
18000 48 45 *b4 +50 47 X +50 18 X-50 +42 30 *B4 34 X-36 | -30 
19000 48 46 D6 +52 50 X -50 25 x -50 “44 “40 30 84 | 34-38 | °30 
on — = : : ane ? oe — 
20000 48 46 +58 52 52 X-50 29 x -50 “44 “40 30 “34 | 35 X-88 | -30 
— mien | =. oo pm = os —_—|——|—— > 
21000 48 47 +58 +54 55 X +50 33 X-50 46 +42 30 34 | 35X-38 | °80 
" 3 a*3 : ee ee - — 
22000 48 48 “60 | +54 “44 “32 -46 -42 +32 36 | 35xX-38 | °30 
238000 49 49 | 60 | -56 | 48 32 48 “44 32 36 | 36X-38 | °30 
24000 49 50 «| 62 =| “58 50 “34 “50 46 “34 86 | 36X-88 | °3 
--> = - < = Bas Se = aC SSS 
1 
25500 49 51 64 +58 54 38 52 46 B4 38 | 36-40 
27000 49 52 66 60 56 42 “54 -48 +36 88 | 37x-40 | °32 
ess00 | 50 | 88. | -68 62 | +56 46 54 | -86 52 36 | 88 | 87Xx-40 
——— an - — | - - 
80000 50 54 “68 62 | 58 48 “58 38 | “56 “86 +36 -40 | 37X-40 
- - = oa s = > } 
31500 50 55 6| -70 | 64 | ~ -58 “D4 “58 42 | °58 40 “38 40 88x-40 
a Ss Se a eine a — | Ae _|| a 
33000 50 56 | -70 | ‘64 | 60 60 60 46 | 60 44 38 “42 38 X -42 
—— |e cna | aeaiatela | se a |- LSS 
s1500 | 50 | 57 | -72 | 66 | -64 “64 et | -48 | 62 ss | 88 | 2 | 38 x-42 
36000 50 58 | -74 | -68 68 68 6 | 50 | 66 4g | -40 | -42 | 89x-42| - 
ar | - — + a — \— ee 5 = >. a Er) abi I er 
$7500 51 59 76 -68 68 “5A | -68 52 40 | 44 | 39x-42 | - 
at | rah Soe pet A me at! = = wm a — 
39000 51 60 | 78 -70 -70 58 -70 “54 40 | «44 | 89x-42 
——| ||| |__| — =F 
40500 51 61 | 80 | -70 ‘72 62 | -72 58 “42 44 | 40X44 | - 
| \ { ! | 


The Thicknesses of the Sheerstrake and of the Strake below the Sheerst 
of the side plating at the ends of the vessel. 


rake at the ends of the vessel may be the same as the thickness 


OPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 


SECOND | BREADTH 
LONGI- | 
| OF 
TUDINAL | 
| 
NUMERAL. | 
— as 
Sheer- 
Lx (B ok D) strake Stringer 
and Strake Plate. 
below. | 
Inches. Tnches. 
42000 51 62 
43500 51 63 


PR 
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TOPSIDE SCANTLINGS. 
COMPLETE SUPERSTRUCTURE VESSELS. 


13} 


TABLE 21 


(Concluded.) 


Inches. 
+82 
8h 
“86 
“88 


“90 


{ THICKNESSES 
THICKNESSES FOR } LENGTH AMIDSHIPS. ATT ENDS. 
| UPPER DECK. 
| When Two Decks are Fitted. | When Cave Ser Decks Minimum gtringer 
ee | | Bis otis = Pi Plates at | Thick- 
1 } eck Plating shea Ends of ness of 
Sheer- | 2nd Deck of Stringers and Tie end Deck of Steel. | 2nd and 3rd Decks of within Line | Deck | i 
strake. | Plates. >it Steel. Henin Tine | mene) eae 
= Openings. | abreast | thickness of | Plating 
Stringer Deck Stringer Deck Deck 
Stringer Plate.| Deck Plating. | “piate, | Plating. | Plate. Plating. opel aed ee 
2 _ 2 ae) = = _gee* 
Inches. | Tuches. Inches. Inches. Tuches. | Inches. Tuches. Inches. Inches, Inches. Inches, 
72 | “74 66 | 74 60 “42 “44 40-44 | +86 
= —|}- ies ans 
| i] ie. a 
74 76 “70 || 76 “64 “42 46 | 40X-44 | +36 


78 


“46 


80 


“84 


+46 


41-44 


41-44 


48 


41-44 


52000 53 
54000 53 
56000 53 


+92 


“84 78 


48 


| 42-46 


-88 -88 -86 “82 “44 ‘48 | 42X-46 | -36 
-92 92 | “88 -86 46 48 || 42x-46 | -38 
-96 -96 -90 “90 46 48 | 48X-46 | -38 


94 


43 X-46 


98 


43 X -46 


44 x +46 


44X-48 


44 X-48 


“50 


45 X-48 


“50 


45 X-48 


45 x -50 


46 X-50 


46 X-50 


47 X +50 


47 X*50 


The Thicknesses of the Sheerstrake and of the Strake below the Sheerstrake at the ends of the vessel may be the same as the thickness 


of the side plating at the ends of the vessel. 


Luoyp’s ReaisteR or Surpprnc, Lonpon,—16/h June, 1927. 


48 X +50 


48 X 50 


rT ~ —_— 
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PARTIAL SUPERSTRUCTURES. TABLE 22 
FULL SCANTLING VESSELS. (See Continuation. ) 


PERCENTAGE OF ' PROPORTION OF LENGTH OF VESSEL TO DEPTH TO BRIDGE DEOK. 
LENGTH OF VESSEL 10 
SECOND COVERED BY PERCENTAGE OF LENGTH OF VESSEL COVERED BY SUPERSTRUCTURES. 
SUPERSTRUCTURES. | BREADTH 
LONGI- oo 40 60 | 80 
_ ‘Minimum 
pa 40 | 60 | g0 STRINGER THICKNESS OF “LONG BRIDGE” DECK. nel shea thea 
. When Three Steel When Three Steel When Three Stecl| within ec 
|___|_} prams, | wnen two Dests | “becks are Fitted | ar wiewoa including) jay Brae bree e Devting| Deoks.are mitted | Lineot | soreast 
Lx(B+D) iT HIOKNRSS'OF Bridge Deck. Deck. | Bridge Deck. Seni Bridge Deck. Deck. Openings. Seni 
BRIDGE SIDE 2 | 
Stringer {Tie Plates) string: | 'Tie Plates) Tie Plates 
PLATING. Plate. ant Dome iste. '| ‘plating. alate. aan aerate. pinting. ne. jand Deck “Plate. pinting. - 
“| tnches. | Inches. | Inches. | Inches. Inches. | Inches. Inches. Inches. Inches. Inches, | Inches. | Inches. Tnehes.. Inches, | Inches. | Inches | Inches. Inches, 
12000 | -40 | -42 | -44 45 [42 X-B6]12 X-36 |42 X -B8)12 x -38 42 x +40)12 x -40) “30 “32 
= 
13000 | -40 | -42 | -44 45  |42 X-B6/18 X-36 42 X -B8|13 X -38 42 x -40|13 x -40 “30 “82 
si % ; ie a oes |) eee ie ; ey on sae = faa —— 
14000 40 | -42 | -44 45 43 X-B8/13 X°38 43 x -40)/14 x -40 43 X -42\14 xX -42| “30 “32 
15000 42 | -44 | -46 45 |44X-B8)14 x +38 44 x 40/15 x 40 44 X 42/16 X 42 “30 “32 
= Ry < ee A : aS eee ‘ == a z = a a 
16000 42 “44 46 45 \44x-40)14 x -40 45 X -42|16 X -42 45 xX 44/18 x 44) “30 +32 
. 4 a | = el = = —EEE =: <a _ | — 
17000 44 | -46 48 45 |44x-40/19 x -40 46 x -42)21 X-42| 47 X+44/22 x +44) “30 “34 
18000 +44 | -46 48 45 |44x-42122x-42| 34 46 X -44|23 X-44| +36 48 X-46\24 x-46)  °38 30 34 
Y i = . pe et) ee 4 ee Se | | Fa el 3 — | 
19000 46 -48 | -50 46 |46X-42)29x-42| +36 48 x -44)30 X-44] +38 50 X-46131 X-46  -40 +30 34 
\ | 
20000 46 48 D0 46 |48X-42)34X-42) +36 \50 x -44|36 X44} +38 52X-4638x-46 40 +30 34 
= = —' ll =) Ne 2 }_— : — — |——__—_> 
21000 -48 | +50 | +52 47 |b0X-44)37 x44] -38 52 x-4639 X-46) 40 54 X -48)40 x -48| 42 +30 +36 
anal = — _ —— ~ - : —||— — |_—__—_—— — EE * 
22000 -48 | 50 | -52 48 +40 +32 +38 “32 42 *32 -40 +32 44 32 42 32 +32 +36 
23000 -5O | -52 | -d4 49 -40 +32 38 +32 42 “35 : 32 ; 
24000 50 | -52 “54 50 40 +32 -40 32 42 
25500 2 | -b4 | +56 51 +42 +32 40 +32 | “44 “39 “49 “39 | 5 “35 - . +39 : 
27000 +52 | -b4 | -56 52 42 “34 40 34 | 44 


28500 54 | -56 | -58 53 44 “34 +42 “34 44 


30000 54 | +56 | +58 54 44 “34 42 34 +46 


bee i ‘ 4 - = ie | 
62| -64| 59 | -50 | -88 ) -50 | 88 | “54 42, | -b2 | -40 | 58.) 44.) 754 


% Where a Steel Deck is prescribed to be fitted at the Bridge Deck, the deck below the Bridge Deck is to be a Steel Deck. 


333 


PARTIAL SUPERSTRUCTURES. 
FULL SCANTLING VESSELS. 


TABLE 22 


(See Continuation. ) 


PERCENTAGE OF PROPORTION OF LENGTH OF VESSEL TO DEPTH TO BRIDGE DECK. 
LENGTH OF VESSEL 10 
SECOND COVERED BY 
SUPERSTRUCTURES. PERCENTAGE OF LENGTH OF VESSEL COVERED BY SUPERSTRUCTURES. 
LONGI- BREADTH 
——_——- 40 | 60 80 sich 
SUPINE ba “ ’ Deck so — 
uititin ai 40 60 80 TRINGER| THICKNESS OF “LONG BRIDGE” DECK. _| Plating sheathed 
a pa Salen coe hohe Fig Ne? | sleet Two Sovane | ee jaye barsd Two — When Three Steel Sper? me Plating 
q $s are F 
Lx(B+D) THICKNESS OF ineluding Bridge inoinaing Bridge | including Bridge including Bridge fmeluaine Bridge inoruaings Bridge Seabee. — 
BRIDGE SIDE Deck. Deck. | Deck. Deck. Deck. Deck. Openings 
PLATING. Stringer Deck Stringer | Deck Stringer Deck Stringer Deck ‘Stringer Deck |Stringer| Deck 
Plate. | Plating. Plate. | Plating. Plate. | Plating. Plate. | Plating. Plate. | Plating.| Plate. Plating. 
Inches. | Inches. | Inches. Inches. Inches. Inches. Inches. Inches. Inches. | Inches. Inches. Inches. Inches. | Inches. | Inches. | Inches. Inches. Tnehes, 
39000 -60 +62 64 60 +50 +42 +50 “40 “D4 “46 +52 “40 “D8 48 “D4 40 +38 44 
= a - aot : = cre = bebo . 
40500 +62 -64 | -66 61 “54 44 +52 40 +56 48 “54 42 +60 52 +56 42 “40 44 
42000 “62 | -64 | -66 62 “56 48 “54 -40 58 52 56 42 -60 “54 -60 “44 “40 46 
= 2 | ss 
43500 62 | -64 | -66 63 “54 42 56 44 +60 “46 42 +46 
—EE = | z —— dl 
45000 | -64 | -66 | -68 64 58 | 42 | 60 | -46 62 | -48 | -42 | 46 
= “2 ‘= 1 = ie Hh 
46500 -64 | -66 | +68 65 +58 “44 -60 -48 62 52 “42 46 
48000 ‘66 | -68 | -70 66 -60 46 +62 -50 “64 “54 “42 -48 
= —— + = - _ = omar 
50000 ‘66 | -68 | -70 68 -60 -50 62 “54 64 56 “44 48 
52000 68 | -70 | °72 69 62 54 | | 64 +58 +66 60 “44 “48 
, é. i | . 
54000 “68 | -70 | -72 70 62 58 | -66 +62 68 “64 44 “48 
as i = a =e ©: 4 | 
} 
56000 +68 | -72 | -74 a 64 62 | 66 -66 68 68 46 “48 
= canines + = | ies perc. || 
58000 | -68 | -72 | -74 | 74 66 | 66 | 70 | +70 | 72 | -72 | -46 | +48 
HM “ ee Oh i eB oe Oy J be _| ¥ =} s 
60000 | -70 | -74 | +76 76 ‘70 | -70 72 72 74 | +74 | 46 48 
aa ae Scr : 
62000 -70 | -74 | -76 78 “74 “74 ‘76 -76 78 -78 -48 “48 
64000 | -72 | -76 | +78 | 79 76 | 76 80 | -80 82 | 82 | +48 | +48 
66000 -72 | -76 | °78 80 *80 “80 “84 “84 86 +86 48 -48 
68000 ‘74 | -78 | -80 81 +84 84 86 86 88 “88 “48 “48 
70000 ‘74 | -78 | -80 83 86 “86 +90 -90 “92 92 “50 50 
72000 ‘76 “80 | +82 85 -90 +90 92 +92 94 “94 “50 “50 
74000 ‘76 | -80 | +84 86 +92 +92 “94 “94 96 “96 +50 “50 
76000 ‘78 | -82 | -86 88 “94 “94 “98 “98 1-00 | 1-00 +50 50 
} 
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PARTIAL SUPERSTRUCTURES. TABLE 22 
FULL SCANTLING VESSELS. (See Continuation.) 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO BRIDGE DECK. 
PERCENTAGE OF 11 
LENGTH OF VESSEL 
SECOND COVERED BY PERCENTAGE OF LENGTH OF VESSEL COVERED BY SUPERSTRUCTURES. 
SUPERSTRUCTURES. - - 
LONGI- BREADTH 40 | 60 | 80 
i a | | pF THICKNESS OF “LONG BRIDGE” DECK. a. 
NUMERAL. | 40 | 60 | 80 PTRINGEE When ‘bree Steel When Three Steel When ThreeSteo| Within 
When Two Decks “ When Two Decks When Two Decks Line of 
Lx(B+D)) Pe Doo fncinaiog Sage | PAST Bola soeteaing Brides ae Inoludiug BHaKe | oeeEh, 
THICKNESS OF BRIDGE er a | eR 
e ates! e es ts) ates 
irae seage ooae| Snes | math. ucES* [asap *eiNE| eis | inc’ gas peey Pits | ini. 
[Tnehes. Inches, | Inches. Inches. Inches. | Inches, Tnohes. Inches. Taphe. | Inches. Taphes. Inches, tached. Inches. inches Inches, ; Inches. 
12000 40 “42 “44 45 (42 X-38)12 X-38 42 X +4012 X -40) 42 X 42/12 X -42 +30 
18000 “40 “42 “44 45 |42X-38)14x-38 42 X -40)14 X -40) 42 X -42)14 x -42 +BO 
ne | | b \ i if i = cates 
14000 +40 +42 44 45 |48 X-38)/16 X-38 43 X 40/16 X -40) 143 X 42/16 x -42 +30 
15000 +42 “44 +46 45 |44 xX -40)16 X +40) 45 X 42/17 X 42 45 X-44)18 x -44 30 
16000 “42 “44 +46 45 |44X-40\19 x -40) \4G X 42/22 x -42 47 X 44)24 x 44 +30 
17000 Ad 46 48 45 |47 X-42/22 x -42) 49 X 44/94 x 44 51 X 46/26 X -46 +30 
18000 44 “46 48 45 |50 Xx -42)27 X-42) +36 52 x-44/29 x +44] 36 54x -46/31 x 46] +38 *30 
ee J : =| mi i2 + : ar a) Se 4 4 rs aa 
19000 “46 +48 +50 46 |52x-44/31 x-44| -36 |52 X 46/36 X46) °38 56 X-48/35 x -48) +40 +30 
20000 “46 48 +50 46 [54 X-44/B8 X-44) +36 56 X +46/39 x -46| °38 \58 x 48140 x -48 40 30 
21000 +48 +50 +52 47 +42 +30 +38 30 “44 +30 “40 30 44 *B0 +42 *B0 +30 
22000 48 *50 +52 48 +42 +32 +38 32 “44 +32 “40 32 “44 *B2 42 +B2 32 
uf 4 = = kik ae i : . a 
23000 +50 52 “54 49 “44 +82 “40 32 +44 +32 42 +32 “46 32 “44 +32 +32 
24000 -50 +52 *b4 50 44 +32 “42 32 46 +32 +42 32 | +48 32 “44 *B2 +32 
25500 +52 “54 “D6 51 46 “B34 42 +34 +48 +34 “44 B4 50 *B4 +46 *B4 +32 
27000 52 54 “D6 52 “46 34 “44 +34 “48 +36 46 84 | -50 +36 48 34 +34 
: — Cees S = 4 | & * j a a ) oe 
28500 “54 +56 58 53 48 B4 44 34 *b0 “36 46 +34 +52 -38 48 “B34 +34 
30000 54 | +56 | -58 . ‘ oil ; : . " x ‘ . ‘ 36 +34 


31500 56 | -58 | -60 


33000 56 | -58 | +60 


34500 58 | +60 | -62 


36000 58 | -60 | -62 


97500 |.-60 | -62 | -64| 59 | -56 |o50 | -5o | -88 | -58 |» +54 | 54 | -42 | -58 | “56 | 58 | vAé +38 


| | 


*% Where a Steel Deck is prescribed to be fitted at the Bridge Deck is to be a Steel Deck. 


Bridge Deck, the deck below the 
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PARTIAL SUPERSTRUCTURES. TABLE 22 
FULL SCANTLING VESSELS. (Concluded. ) 


PERCENTAGE OF PROPORTION OF LENGTH OF VESSEL TO DEPTH TO ERIDGE DECK. 


LENGTH OF VESSEL 11 
SECOND COVERED BY ont - = 
SUPERSTRUCTURES. PERCENTAGE OF LENGTH OF VESSEL COVERED BY SUPERSTRUCTURES. 
LONGI- BREADTE ——— 4 = 3 = = 0 = 
Sse wt 0 6 8 
TUDINAL Ea oF - oon ate 
- - Pe pr“ ” 2 . 
ace. 40 | 60 | 80 igpamnouR THICKNESS OF “LONG BRIDGE” DECK Plating sheathed 
— —' PLATE When Two Steel When Three Steel When Two Steel When Three Steel 4 When Two Steel | When Three Steel| Line of Plating 
‘ Decks are Fitted Decks are Fitted Decks are Fitted Decks are Fitted | Decksare Fitted | Decks are Fitted Deck abreast 
Lex (B + D) THICKNESS OF ae od tabs including Bridge including Bridge including Bridge pompine Seices ————_ Openings. | Deck 
ee eck. | Deck. | Deck. Deck. Deck. eck. Openings 
PLATING. Stringer | Deck Stringer Deck Stringer | Deck | Stringer| Deck Stringer) Deck |Stringer| Deck 
Plate. | Plating.| Plate. | Plating. ; Plate. | Plating.| Plate. | Plating. | Plate. | Plating. Plate. | Plating. 


Inches. | Inches. | Inches. Inches. Inches. Inches. Inches. Inches. Inches. | Inches. Inches. Inches. Inches, | Inches. | Inches. | Inches, Inches, 


39000 60 | -62 | +64 60 56 *O4 “D4 40 “60 56 +56 44 60 +58 +58 48 +38 “Ad 


' 40500 | -62 | -64 | -66 61 58 | -56 | -56 | 44 60 | 0 | 58 | -48 | -62 | -62 | -60 | -50 | -40 | -44 
| sone, 62 | -64 | -66 es 60 | +60 ss ag 62 38° 58 | -50 | 64 | -64 - ; “54 aes “46 
43500 | -62 | -64 | -66 63 56 | -50 58 | -b4 60 | -58 | -42 | °46 
45000 : 64 | -66 | -68 aa | 58 | -52 Ya ea “58 | 62 | 62 | -42 | -46 
— - — = —— : ~ ! 
46500 | -64 | -66 | -68 65 58 | -56 62 | -62 66 | -66 | -42 | °46 
= A - I " ! _——-s = —_ j 
48000 | -66 | -68 | -70 66 | 62 | -58 66 | -64 70 | -70 | -42 | 48 
50000 ; 66 | -68 | 70 7 68 | “64 a a 70 | 70 ; 1h ‘74 | -44 | °48 
ane 68 | -70 | -72 69 | 66 | -66 72 | -72 ) 76 | -76 | -44 | -48 
54000 . 68 | -70 | -72 4° sat at | ad | 76 -76 | oe poem -80 | 80 | -44 | -48 
56000 | -68 | -72 | -74 : a | T° 74 7 a ‘78 | +78 82 | -82 | -46 | -48 
58000 | -68 | -72 | -74 ra : we | ‘78 82 | +82 ! -86 | -86 | -46 | -48 
60000 | -70 | -74 | +76 a : os a | a ai “84 ne 88 | -46 | +48 
62000 | -70 | -74 | -76 78 : Bisa ok | j | “88 : 88 . 92 | +92 | -48 me 
64000 | -72 | -76 | -78 79 iz . 38 | -88 | | “92 : i” : Y, 544 48 | +48 
sacs ‘72 | -76 | ios =. | +92 +92 | . 96 98 | -98 +48 “48 
oA ! “94 | | oe +98 - 06 1:00 | -48 aa 


Luoyv’s REGISTER OF Surppine, Lonpon.—16¢h June, 1927. 
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PARTIAL SUPERSTRUCTURES. TABLE 20 
COMPLETE SUPERSTRUCTURE VESSELS. (See Continuation.) 
PROPORTION OF LENGTH OF VESSEL TO DEPTH TO BRIDGE DECK, 
10 
SECOND THICKNESS “ 
LONGITUDINAL OF BREADTH OF THICKNESS OF “LONG” BRIDGE DECK. 
NUMERAL BRIDGE STRINGER 7 
SIDE PLATE. itn? a Bren shay When Three Steel Decks aro | When, T00T Tetnaing Minimum 
ks x (B ++ D) PLATING. Bridge Deck. Bridge Deck. earn sa : | het sheathed 
of Deck Plating 
stunger | “Sgatpece | SHimeT | pining, | Fee a ge ee Se 
Sas : Tes Inches. Inches. ~ gf E- rs nb he a al al F Inches. - falas ala 
12000 38 45 42x36 | 12X-36 | 30 +32 
13000 38 45 42x36 | 12-36 : | spiel 32 
14000 38 ish do 42x-36 | 13X-36 | at | 30 “32 
So. ee I : “hee bes a ehh eS ges et co en ee fo a 
15000 40 45 42X38 | 14x-38 30 82 
~~ 16000 yO? |) ay 43 x40 Vo uax-40_| | tie | th | 6 32 
17000 “40 : 4S 44 X +40 16 x -40 7 \ pest ' 4 30 84 
18000 42 45 15x-49 | 17%-42 34 | ey t-te 30 34 
19000 42 . 46 Meise |. sox 42 “ee | - dias 30 | 84 : 
20000 ao i | eeu 4x42 thas SS ae wae 
21000 =| 44 ar | Box-4e | 80-49 ae belshandto= 30 36 
22000 4d 48 50 x42 | 36x42 ot hi mH tte SEN a ‘| 82 36 
23000 Ad in +i 32 36 ge “ 32 “6 
24000 46 T~ por 14 BS | ge 86 32 i . | .32 38 
25500 We 4g 0 51 aad 32 38 32 32 “88 
27000 inp--40.28--|! 52 | se 34 | 38 34 fa) week Ideal 
28500 1. 58 “40 34 % 38 34 5 34 40 
0000 48 b4 aot 34 40 34 i rae tog 34 40 
31500 el ee 40 36 40 36 =a 36 42 
33000 s-se0-||-—286 42 36 40 36 | 6 42 
34500 ee er 2 36 | 42 36 36 42 
36000 : 52 58 “Ad 36 | 42 36 : 36 42 
— \ Weeks a ee . 
37500 52 59 44 38 Cd 44 38 | 38 44 
— oe a | : pe ate =f = pee —— 
39000 “D4 60 46 38 “44 38 | .38 Ad 
40500 , “54 61 46 -40 “46 -40 ) “ -4O . -40 wil 


%* Where a Steel Deck is prescribed to be fitted at the Bridge Deck, the deck below the Bridge Deck is to be a Steel Deck. 
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PARTIAL SUPERSTRUCTURES. TABLE ZO 
COMPLETE SUPERSTRUCTURE VESSELS. (See Continuation. ) 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO BRIDGE DECK. 


10 


SECOND THICKNESS 
LONGITUDINAL OF BREADTH OF THICKNESS OF “LONG” BRIDGE DECK. 


NUMERAL BRIDGE STRINGER 


SIDE PLATE. When Two Steel Decks are, Wher Three Steel Decks are When Four Steel Decks are 
Lx (B + D) Fitted Including | Fitted Including Fitted Including 


PLATING. ‘ Deck Plating 
Bridge Deck. H Bridge Deck. | Bridge Deck. Within Line 


of Deck 
Openings. 


Stringer Deck Stringer Deck Stringer 
Plate. Plating. | Plate. Plating. Plato. 


Inches. Inches, Inches. Inches, Inches, Inches. Inches, Inches. Inches, 


56 62 46 en re | ; . . 40 46 


56 63 . 5 5 ‘ 42 46 


56 | > . : 5 42 


58 ; . : : 5 42 


+58 . 4 . . -42 


60 “5S : . : 44 


CRN REEEE e 
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COMPLETE SUPERSTRUCTURE VESSELS. (See Continuation.) 
PROPORTION OF LENGTH OF VESSEL TO DEPTH TO BRIDGE DECK, 
ik 
SECOND THICKNESS aS = 
LONGITUDINAL oF BREADTH OF THICKNESS OF “LONG” BRIDGE DECK. 
NUMERAL BRIDGE STRINGER “ = ; ua 
SIDE PLATE. When Two Decks are \ When Three Steel Decks are When Four Steel Decks are 
Fitted Including Fitted Including Fitted Including 
Lx(B+D) | prarine. Bridge Deck. Bridge Deck. Bridge Deck. Deck Plating 
é | Within Line 
| | of Deck 
Stringor ea Stringer Deck | Stringer Deck Openings. 
Plate. Plating. Plate. Plating. Plate. Plating. 


Inches. Inches. Inches. Inches. Inches. 


Inches. Inches. 


30 


Inches. Inches. 


12000 “38 45 42 X°36 12 X +36 


13000 38 45 42 X +36 13 X-36 30 
| 
i aap y dy 


14000 38 45 42x36 | 14X-36 | 30 


| 
\ ——— 


40 45 42 X +38 15 X38 


16000 “40 45 43 X-40 17x40 | -30 


17000 “40 45 45 X+40 20X+40 | 30 


42 45 45 X42 24 Xx -42 84 


42 46 48 x -42 28 X +42 34 


20000 42 46 50 x -42 82 X -42 34 


21000 44 47 52 x -42 86 xX -42 36 30 


44 48 38 32 | 86 32 32 


40500 D4 61 46 40 | 46 -40 


v | \ 


ck, the deck below the Bridge Deck is to be a Steel Deck. 


% Where a Steel Deck is prescribed to be fitted at tie Bridge De 
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PARTIAL SUPERSTRUCTURES. TABLE ath 
COMPLETE SUPERSTRUCTURE VESSELS. (Concluded. ) 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO BRIDGE DECK. 


11 


SECOND THICKNESS 


LONGITUDINAL Or ony ins THICKNESS OF “LONG” BRIDGE DECK. 
NUMERAL BRIDGE STRINGER 
SIDE When Two Steel Decks are | When Three Steel Decks are When Four Steel Decks are ae 
PLATE. Fitted Includi Fitted Including Fitted Including or Un 
Lx(B+D) | examine. snare need Bridge Deck. Bridge Deck. Dee ee ar 
i. of Deck Plating 
| Openings. abreast 
Stringer Deck Stringer Deck Stringer Deck 
Plate. Plating. Plate. Plating. Plate. Plating. Openings 
Inches. Inches. Inches, Inches. | Inches. Inches. Inches. Inches, Inches, Inches, 
42000 “56 62 48 -40 | 48 40 46 +40 +40 “46 
43500 “56 63 48 “42 48 42 42 46 
—_——- - E — — =z | —_ . = = t 
45000 “56 64 +48 +42 48 +42 42 +46 
46500 58 65 +50 42 1 +50 +42 42 “46 
48000 +58 66 +52 “42 -50 42 42 “48 
50000 -60 68 | “54 “44 -52 44 “A4 48 
i 
. } 


52000 60 69 


\ 
} 
54000 -62 70 ! -60 50 


56000 +62 72 | 60 “54 +56 


58000 64 74 “60 “58 58 


60000 64 76 62 62 =| 60 


62000 66 77 64 “64 -60 


64000 66 79 -68 “68 64 


66000 -68 80 72 72 68 68 -48 “48 
68000 68 81 |Z 76 | 72 72 48 48 
70000 70 83 | 80 80 -76 76 50 


72000 70 85 “84 “84 80 80 50 “50 


74000 72 86 | 88 ee 


76000 72 88 | “94 “94 -90 -90 “50 
= ~ = = — ai i —_ he 
78000 74 89 | 1-02 1-02 -98 -98 52 “52 
| 1-04 1-04 52 52 


80000 


82000 


Lioyp’s Reaister oF Surppine, Lonpon.—16¢h June, 1927. 
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TABLE 24 


STRINGER ANGLES on UPPER DECKS 
and LONG BRIDGES. 


STRINGER ANGLES. 


DIAMETER OF 
THICKNESS OF SHEERSTRAKE 
RIVET AS 
OR STRINGER SIZES OF FLANGES. * 
REQUIRED BY 
WHICHEVER IS THE GREATER. 
TABLE 38. 
Inches. not aR 
Above exceeding Inches. Inches. 
— and | +36 g ae) 
“36 r “50 3 34 x 34 
50 3 64 $ bax 5 
64 $y 72 t aa 
72 ” “96 1 fete 
96 aT aie 14 i ae 
1-14 a 1:20 1} Sam 8 


%* The thickness of the Gunwale Angle may be that of the Sheerstrake 
or Stringer Plate, whichever is the less. 


Luoyp’s Recister or Surpprne, Lonpon.—17th May, 1928. 


“SHORT” 
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SUPERSTRUCTURES. 


“SHORT” SUPERSTRUCTURES. 


TABLE 25 


Luoyp’s Reeister or Surppinc, Lonpon.—17/h May, 1928. 


SECOND POOPS, “SHORT” BRIDGES. FORECASTLES. 
ona! Thickness Pi se coe 7” Thickness 6 Na se Thickness a 
L = (B cs D) LA Stee: Stringer Angle. str ing ger ws taka = raed Stringer Angle. Btrin ger ana beck oe being Stringer Angle. Stringer na wbeck: 
Inches Inches. Inches. Inches. Inches. Tuches. Inches. Inches. Inches, Inches. Inches. Inches. 
1500 22 | 24x2kx-22 | 10-22 | 5X22 22 | 2kx2bx-22 | 14X-22 | 5x-22 92 | 2kx2)kx-22 | 10x-22 | 5x-22 
2000 22 24 x 24 x -22 11-22 | 5X-22 22 24 x24 x +22 | 16X-22 | 5X-22 +22 24 X25 xX -22 | 11 x-22 | 5-22 
2500 22 | hx 2hx-22 | 11x-22| 5x-22 he 24 x24 x22 | 18x-22 | 5x-22] +22 24 X24 x -22 | 11x-22 | 5x-22 
3000 22 | Wx2kx-22 | 12x-22| 6X-22| 22 24 x 2k x-22 | 20-22 | 6X+22 | 22 24 x2kx-22 | 12x-22 | 6X-22 
3700 24. | Qhx2hx-24| 13x24 | 6x-24| 24 | Qhx2hx-24 | 22x24 | 6X24 | 24 24 x2hx-24 | 13x-24 | 6X-24 
4400 24 | 2bx2hx-24 | 13X-24 | 6X22 24 | 2hx2kx-24 | 24x-24 | 6X-24 | +24 24X25 X-24 | 138x-24 | 6X-24 
5200 24 | 2x2hx-24 | 14x-24 | 6X: 24 | 2bx2hx-24 | 26X-24 | 6X-24 | +24 2k x2kx-24 | 14x-24 | 6X-24 
6100 a. 13 x8 X24] 15x-24| 6x24) -24 | 3 XB X-24| 28X24 | 6X-24] 24 | 8 XB X-24 | 15x-24 | 6X-24 
7100 26 |3 X3 X26 | 16X-26| 7X26) -26 | 3 X8 X-26 | 30X-26 | 7X-26 | -26 3 X38 X-26 | 16X-26 | 7X-26 
8200 26 | 3 X38 X-26|17x-26| 7X-26 log | 3 x3 X-26 | 31X-26 | 7X-26 | -26 | 3 X83 X-26 | 17xX-26 | 7X26 
9600 26. | 3 X38 x-26 | 18x-26| 7X-26] -28 | 3 X38 X-28 | 32x-28 | 7X-28 |  -28 3 X38 X-28 | 18Xx-28 | 7X-28 
11000 2g |3 X38 X-28| 20x-28| 7x-28] -30 | 3 X8 Xx-80 | 83x-30 | 7x-30] -380 3 X38 X-30 | 20x-30 | 7X-30 
12600 28 |3 X83 X-28 | 22x-28 “7x28! -30 | 8 x3 x-80 | 33x-30|7x-30] -30 | 8 X83 X30 | 22x-30 7 X +30 
14600 30 | 8 x8 X30 | 24x-30| 8X: 32 | 3 x8 x-32 | 34x-32 | 8x-32 | -32 | 3 X83 X80 | 24x-30 as 
17000 -32 | 3 X8 x-30 | 26x-30 34. | 3 XB X-B4 | 35x-34 | 8x-3B4 | -34 | 3 XB X-B2 | 26x-32 | °B0 
19500 34 | 8 X8 X-32 | 28x-32 36. | 3 X83 X-36 | 36X-36 | 8Xx-36) -36 | 3 XB X82 | 28x-32 | °30 
22200 34 | 3 X8 X-82 | 30X-32 38 | 3 XB x-B8 | 37x-38 | 9x-38 | -38 | 3 x3 X-B2 | 30x-32| 82 
25000 36 | 3 x3 X-82 | 32x-32 38 | 3 X38 X:38 | 38X-38 9x38) -38 | 3 x3 x-82 | 82x-32 | -32 
27800 36 | 34x 34x-34 | 33x-34 40 =| 84 x384x-40 | 38x-40 SOL 40 | 85X34xX-84 | 33x-84 | +32 
30600 38 | 834x34x-34 | 34x -34 ‘40. | 35x85x-40 | 39x-40 | °30 40 | 35X35X-B4 | 84X-34 | “B34 
33400 38 | 84X34X-34 | 85 x-34 40 | 34xX84x-40 | 89x-40 | °32 40 | 84 X84X-B4 | 34X-34 | “34 
36200 38 | 84x34xX-36 | 36 x-36 42 | 84x8hx-42 | 40-42 | °82 42 | 85X35X-36 | 35X36 | 34 
39000 40 «| 85 X34X-36 | 37X-36 42 | 84X34X-42 | 41x-42 | °32 -42 | 8)x34X-36 | 35X36 | -34 
41800 -40 | 834xX34X-36 | 37 X-36 “43 a 84x 34x-42 | 41X42) “34 42 | 834X85X-B6 | 35X-36 | 36 
44600 40 | 34xX35X-38 | 38x-38 44 | B3EXBEX44 | 42X44 | 34 44 | 84X8}X-38 | 86X-38 | 36 
47400 42 | 34x34x-38 | 39 x-38 44 | 84X34x-44 | 43X-44 |] “34 44 | 34x3}X-88 | 36X-38 | +36 
50200 42 | 84x 34X-38 | 39 X-38 “44 | BEXBEX-44 | 43X44 | 36 | -44 | 84X35X-38 | 36X-38 | -36 
53000 42 | 8§x34x-40 | 40x-40 46 | 84X34X-46 | 44X46 | °36 -46 | 834X34x-40 | 87X-40 | -36 
55800 42 | 34x34x-40 | 41-40 46 | 85x3}xX-46 | 45 x46 | +88 46 | 34X34X-40 | 87X-40 | +38 
58600 44 | 84x34xX-40 | 41 x-40 46 | 8kX3hX-46 | 45X-46 | °38 46 | 35X85X-40 | 37X-40 | 38 
61400 | “44 84 x 34x -40 | 42 x-40 -48 | 834x34x-48 | 46X-48 38 -4g | 835x384x-40 | 37X-40 | -38 
64200 44 | 84x Bhx-42 | 43x-42 | 11x-42 | -48 | 85X3EX-48 | 47X48 | °38 48 | 8EX3}X-42 | 88X42] 38 
67000 “46 34x 34x-42 | 43x-42 | 11X-42 “48 34 x3hx-48 | 47x -48 +38 “48 34x35 X-42 | 88X-42 “38 
69800 46 «| 834X34x-42 | 44-42 | 11X-42 +50 | 8)x3hx-50 | 48X-50 | °38 50 | 84X34 xX-42 | 88X-42 | +38 
72600 “46 34x34 X-42 | 44x-42 | 11-42 +50 34 x 34x -50 | 49 X-50 “40 “50 34 x 34x +42 | 88 X-42 “40 
75400 46 | 84x 3hx-44 | 45x-44 | 12 X-44 | 50 | 3)x84x-50 | 49x-50| -40 50 | 8§XBRX-44 | B9X-44 | +40 
78200 43 | 3hxahx-44 | 46x-44 | 12x-44] 52 | 34x34X-52 | 50X-52 | +40 52 | BEXBhX-44 | 39X44] -40 
81000 48 | BEX BhX-44 | 46xX-44 | 12-44 | 52 | 3EXBEX-H2 | 51X-52)  -40 452 | BxBEX44 | 40X44 | +40 
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LOWER DECKS. 


TABLE 26 


LOWER WHERE, ON rREL DEOK WHane BTRINGERS THIRD DECK. I ae ALL LOWER DECKS. 
DECKS. Is FITTED. AND TIES ARE FITTED. 
SECOND 
LONGITUDINAL HALF LENGTH AMIDSHIPS, STRINGER ANGLE. 
Reh Se wee Thickness. | Thickness. | Thickness. “eens Fjokness 
Lx(@+D). | Fierce) | bee] Bi (uter| nl watgnenn | a | Tas | Sa" 
ships. | Hing. | abreast | Inside, | Plate. jsagaee Plating. “Plate. | Plating. * i-_ f 
Openings.| Openings. 
Inches. Inches. | Inches. | Inches. || Inches. Inches. || Inches. | Inches. || Inches. | Inches Inches. Inches, Inches, Inches. 
9000 41 34 9X +34 | | 3 x3 x34 | “84 | 24x34 
10500 41 | 34 | 9x34 | | 3 XB x-B4 | “84 | 25X-34 
12100 42 84| 80 | -30 | -86_ | 10%-86 3 x3 x34 | 84 | 26X34 | 30 
13800 42. | -34 | -80 | -30 | ‘36 | 10x-36 | | 3 x3 x-34 | 34 | 27x84 | +30 
15700 43 34 | 30 | 30 | 38 | 11x38 | | 3 x3 x34 | 84 | 28X34 | -30 
17700 43 | -34 | -30 | 30 | 40 | 12X-40 | | Bhx3hx-B4 | “B4 | 29X34 | -30 
19800 44 “34 “30 “30 “42 13X-42 | -34 30 | 34 x 34 x 36 “34 30 X #34 “30 
22100 44 “34 “30 “30 “42 13 X -42 “34. “30 3h x 34 X36 “34 31 X +34 “30 
24500 45 “36 +32 30 | -44 14x -44 “34. “30 34 X34 X36 “B34 32 X +34 “30 
27000 45 36 | -32 | 32 | -44 | 14x44 | 34 | 30 3h x3hx-38 | 34 | 83x34 | -30 
29600 46 “38 “34. 32 | “46 15X46 | 36 32 | 34 x 34 X-88 “B34 34 X34 30 
32400 47 “38 “B34 “32 “46 15 X-46 | 36 32 | 34 x 3h x -40 B34 35 X +34 “30 
35300 a7 | -40 | -36 | “34 36 | 32 | Byxahx-4o | 34 | 35x34 | -80 
38300 48 “40 36 “34 | +38 “34 34 X34 xX -42 “B4 36 X “Bd “30 
41400 | 49 «| «(42 | 38 | 84 | 3g | -34 ghxahx4s | 86 | 87x36 | “82 
44600 50 “44 -40 +34 | | -38 34 | 34 X Bb x +44 “36 38 X +36 “32 
47800 51 “46 “42 36 | -40 36 | 34 x 34 x -46 “36 39 X36 “32 
51000 51 | -46 | -42 | -36 | -40 | -36 Bh x3hx-46 | 86 | 39X36 | 32 
54200 52 48 | -44 | -36 | | 40 $" -36 | 39 | -34 | 34x8hx-48 | 36 | 40x36 | -82 
57400 53 | -48 | -44 | -36 ms “a | 38 | -40 | -36 | 3hx8hx-48 | -88 | 41 x38 | +84 
60600 54 “0 -46 | °88 | -42 38 -40 “36 34 x 84 X50 “38 41 X-38 “34 
63800 54 50 | -46 38 | } +44 “40 40 | -36 34 X 84 x -50 38 42 X38 “B34 
$7000 5D 2 | 48 | -40 | | “44 40 | -40 | -36 | 3)x35x 52 | -88 | 48x-38 | -34 
70400 sé | 52 | 48 | -40 | | ag | a2 | -42 | -38 | shxahx-d2 | “40 | 48 x40 | 36 
74000 57 54 “50 40 “| 46 42 42 -38 34x34 x -54 “40 44 X-40 “36 
77700 57 | 54 | -50 | -40 | | se [4 | oe | 40 | 4 x4 x54 40 | 45x-40 | -86 
81400 58 6 | +52 | 42 | -48 44 | -44 | -40 | 4 x4 %-56 | 40 45x-40 | 36 
q5800 oc 088 cL rit dicta [a [so | ae fae | oie | 4 xa x80 al ape dete. 
89100 59 “58 54 | +42 50 | -46 46 | -42 | 4 x4 X58 | 42 | 47x42 | 38 
93100 59 | 58 | 54 | -42 [se [ae | ae | a2 [od xe x58 | 42 47x-42 | +38 
96200 6o | 60 | 56 | -44 y oo | 4a | 48 | 44 | 4x4 x60 | 42 | 48x-42 38 


In way of a partial superstructure exceeding 15 per cent. of the vessel’ 


third deck, and the thickness of the third deck may be as required for decks below third deck. 


Luoyp’s Rea@isrer or Sarppie, Lonpon.—1344 July, 1922. 


s length, the thickness of the second deck may be as required for a 
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BULKHEAD STIFFENERS spaced 30 INCHES apart and fitted with 
BRACKET ATTACHMENTS at top and bottom in accordance with TABLE o7 


Table 30. (See Continuation. ) 

Great HEIGHT OF TOP OF BULKHEAD AT MIDDLE LINE ABOVE TOP OF STIFFENER. 

Length of 

Stiffener, —— _ = “ 

1 
rots Feet. Feet. Peet. Feet. Feet. Feet. Feet. 

0 2 4 6 8 10 12 
Feet. Inches. Inches. Inches. Inches, Inches. Inches. Inches. 


4 X83 x-80 | 44x38 x-30 | 45x38 x -B4 5 xB x 82 bk X38 xX -B2 | 5E XB X 36 6 xX8 X 34 


em Ee ene 


A 
[] 4x8 x-32 | 5 x8 x-82 | 5 XB xX -36 5h x3 xX-36 | 6 X8 x-36 | 6 XB X -38 5} x8 xX -30 
u | ie tt 4g) Gis 
10 |s| 5 x8 x-84 | 5x38 x -34 | 6 XB x-B4] 6 XB as | oh x30 | 6 x8 x-32 | 6 XB x 84 
4 
l 
| 
\ . . . e rr ® 
| 
| 
i 
Vv 


11 


12 


18 |a| 54x38 x-84| 6 X83 x-84 | 6X3 X-B4 | 64X83 X-38 | 7 XB X 38 7hx3 xX -38 | 74X38 Xx -40 
| 
14 6 xs x-34 |] 66x38 x-34| 7 x38 x86] 7 x8 xX-40 | 7X8 x40 | 8 X38 x40 | 8 X3 xX +44 
15 |, | okxs x-34 | 7 x8 x-86 | 7hX3 X38 | 7X8 x42 | 8 x8 x-42 | 8ExXB x42 | 8FX3 x -46 
16 7 x83 x36 | mx x-38| 8 x8 x-40| 8 X8 X-44 | 8HXS X-4e | 9 AS XoEe 9 X3 X 48 
17 hx3 x-38 | 8 x3 x-40 | 8X8 x-42 | 8X3 xX-46 | 9 XB xX -46 94 x 34x -46 | 9% X BB x -48 
18 8 x3 x-40 | 8§x3 x-42 | 9 x8 x-44 | 9 XB X-48 | 9b X 35 Xx -46 | 10 x 3h X 46 | 105 x 3p X -46 
4 1 1 
19 8 shx3 x-42 | 9 X38 x44 | 9 X3 X-5O | 95 X 3h x -48 | 10 x 34 x -48 | 103 X 35 X -48 1l X 8} X -48 
qd 
A 1 
20 |B| 9 xB x44 | 93 x 34 x -46 | 10 x 3h x -46 | 105 xX 84 X -50 | 104 X 35 x -52 | 11 x 8 x -48 | 115 x 3) X -50 
21 |! | 9b x 3h x -46 | 10 x 3h x -46 | 10h x 34 x -46 | 11 Xx 8h x 48 | 11 X 3h X “50 11h x 8h x -52 | 12 x 3h X -52 


92 |'|10 x 3h x -46 | 10h x 34x -46 | 11 x Bh x -48 | 11h x 34 x 48 | 12 x 8h x -5O | xa xa [ eax 


a 


23 10} x 84 x -46 | 11 x 8h x -48 | 114 x 84 x -48 | 12 xX Bh x +50 | 12 x 33 X -56 ea 12 X 85 X 3} X-56 
| i 

04 || |11 x 3h x -48 | 114 x 34 x 48 | 12 x 3h x -50 | 12x3hx3hx-46| 12x34xX39X-50| 1X4 x4 X48) 12X4 X4 X54 

25 114 x Bh x 48 | 12 x 8h x -50 | 12x3hxBhx-46| 12x 34XBEX-54] 12x4 x4 X50] 1BX4 X4 X48) 13X4 X4 X52 


26 vi) 12 x 84 X -50 [ exsxobcs 12x34x3hx-54| 12x4 x4 x-54| 13K4 X4 X50] 13X4 X4 +56 


“a 
I 
27 z 12x 8}x34x-46| 12x34x35x-50| 12x4 x4 X-50] 13x4 x4 X-54| 14X4 X4 X50 
<< 
is] 


ST 
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BULKHEAD STIFFENERS spaced 30 INCHES apart and fitted with 
BRACKET ATTACHMENTS at top and bottom in accordance with TABLE 27 


Table 30. (See Continuation.) 
Overall HEIGHT OF TOP OF BULKHEAD AT MIDDLE LINE ABOVE TOP OF STIFFENER. 
Length of 
Stiffener, 
pas Feet. Feet. Feet. Feet. Feet. Feet. Feet. 
14 16 18 20 22 24 26 
Feet. 5 Inches. Inches. Inches. Inches. Inches. Inches, Inches. 
8 z 6 x3 x36 | 54x38 x-30 | 54x38 X 30 bE xX8 x-84 | 6 XB X -82 6 x3 x34 | 6 X38 X-38 
TT 
9 \a| 55x38 xX :34 6 x3 X :82 6 X38 X +84 64 x3 xX 34 64 X38 X -38 64 x3 x -40 7 x38 xX -86 
10 6 x3 x86 | 64x38 x34 | 6X3 X38 | 7 X38 x36 | 7 x8 X40 | 7X8 X38 | 7x3 x -40 
11 7x3 x84 | 7 X8 X38 | 7)xX38 X 38 hx3 x40 | 8 x8 x-40| 8 X8 x-42 | 8 XB X 44 
12 74X38 X -38 74x38 xX 40 § x8 x -40 8 x38 xX -42 8k xB xX 42 8k xX 3 xX 44 9 x8 xX 44 
1311) os «407 8. XS x -44 | hx x48 | 9 XB X-44 | 9 XB x-46 | 9 XB X48 | 9b X 3h x 46 
14 A ghxB x42] 9 X8 X-4h | 9 XB x -44 | 9} x 84 x 44 | 9b X 3h X 46 | 10 x 3h x -46 | 10 Xx 3h X 48 
a 
15 A 9 x8 x44 | 9 X38 X:50 94 x 34 X -46 | 10 x 3h x -46 | 105 X 3h X -46 10} x 34 Xx -48 | Ll xX 3h X +48 
a 
16 94 x 3h x -46 | 10 x 34 x -46 | 10} x 35 X -46 10} x 34 x -50 | 11 x 3h xX 48 | 11 x Bh x -b0 | 114 x 8% X *50 
17 10 xX 34 x -48 | 10} xX 34 x 48 | 11 x 3h x 48 | 114 x 34 X -50 114 x 34 x 52 | 12 x 35 x 50 12 x 3} Xx -b2 
| il 
18 ll x 34x -48 | 11 x 3} X -50 114 x 3h X 50 | 12 x 3} xX -50 | 12 xX 8% X +52 [ exsxsbas 12 x 84 x3} x-50 
— ae — 
19 || 11} x 84 x 50 | 12 x 35 X -50 12 x 84 X °52 [ exsxsbse 12x 34x35 x-48| 12X34 x 3h x52 12x4 X4 X-48 
20 |V| 12 x 3} x 50 | 12 x 84 X -56 | 2xsboabaas 12 X34x35x-52| 12x4 x4 X48) 12X4 x4 X-52| 13X4 X4 X48 
2 ae 2 aera 
21 |A 12 X34 X34 Xx -46 12x 3}x34x-48| 12x4 x4 x-48) 12x4 x4 X50; 13K4 X4 X-48| 13K4 x4 X-52 14X4 x4 X-48 
22 12X84xX3hX-54| 12X4 X4 X48) 13X4 X4 x-48| 13X4 X4 X-50| 4x4 X4 X48] 14X4 X4 X°D2 15xX4 X4 X-48 
23 12X4 X4 X-b0| 18x4 X4 X48] 14X4 X4 X48) 14X4 x4 X:50| 1bX4 X4 X48) 15X4 X4 X52 


13X4 X4 X-50| 14X4 X4 X48 1bX4 X4 X48] 15X4 x4 X50 


26 


[3] 
> 
es 


27 


BULKHEAD STIFFENERS spaced 30 INCHES apart and fitted with 
BRACKET ATTACHMENTS at top and bottom 


345 


in accordance with 


TABLE 27 


Luoyn’s REGISTER OF Surppina, Lonpon.—13th July, 1922. 


Table 30. (Concluded. ) 
Overall HEIGHT OF TOP OF BULKHEAD AT MIDDLE LINE ABOVE TOP OF STIFFENER. 
Length of 
Stiffener, 
attecanaae Feet. Feet. Feet. Feet. Feet. Feet. Feet. 
28 30 32 34 86 38 40 
7 Feet. Inches, Inches. Inches. Inches. Inches. Inches. Inches 
s |*| 6kxs x-34 | 6x3 x-36 | 6x3 x-38 | 7 x8 x-36| 7 x38 x-38| 7 X38 x-40 kx 3 X 38 
9 7 x8 x-40 | 7x3 x-36 | 7x3 x-38 | 74x38 x-40] 8 x8 x-88| 8 X38 xX-40 | 8 X38 X -42 
= 
10 7ahx3 x-42 | 8 x38 x-40 | 8 x3 x-42 | 8x3 x-40 | 84x38 x-42 | 8X3 X46 | 9 X38 X44 
| 
11]! | 8hx3 x-42 8x3 x-44 | 9 x8 x44 | 9 XB X46) 9 XB X48 | 9 XB X-5O 9} X 3h X -46 
: 
12 |<) 9 x3 x-44 | 9 x3 x-50 | 9b x 3h x-46 | 9b x 34x -48 | 10 x 3x -46 | 10 x 3h x -50 | 103 X 33 X 46 
B | 
18 94 x 3h x -48 | 10 x 34 x -46 | 10 x 34 x -48 | 105 x 34 x -46 | 105 x 34 x -50 | 11 Xx 3h x -48 | 1 x By X +50 
14 | 10h x 34 x -46 | 108 x 35 x -50 | 11 x 3h x -48 | 11 X 83 X -50 | 114 x 3h X -48 11} x 3h x -52 | 12 x 8% X -50 
| 
| 
| 
15 41 x 3h x -50 | 11} x 3h x -48 | 113 x 3b x -52 | 12 x Bh x -5O | 12 x Bh x 52 | 12 x Bh x -b4 | 12X3Xx3RX 46 
| SS SS SS 
16 |v| 12 x3} x-50 | 12 x 3h x -52 | 12 x 8h x -54 | exsbeabes 12x 3}. x3}x-48| 12X34X3$X-50| 12X4 x4 X48 
17 |, | 12x384x3hx-46| 12x3}x38}x-48| 12x3}x35x-50| 12X4 x4 X48] 12K4 x4 X-50] 12X4 X4 X52] 1BX4 X4 X48 
18 | 12x84x8}x-52| 12x4 x4 x-48| 12X4 X4 X-50| 13X4 x4 X-48| 18X4 x4 X-50| 13X4 X4 X-52| 14X4 X4 X-48 
19 ||| 12x4 x4 x-b2| 13xK4 x4 X-48|13K4 X4 X-50| 14X4 X4 X48) 4X4 X4 X-50) 1DX4 X4 X48 1b5x4 x4 X-50 
| 
20 ||| 13x4 x4 x-52| 14x4 X4 X48] 4X4 X4 X-5O| 1X4 X4 X48] 15X4 X4 X-50 
21 | 14X4 X4 X52) 15xX4 X4 X-48| 15X4 X4 X-52 
n 
a | 
22 LE) Ibx4 x4 x-52 
2 : 
oO 
| 
23 
24 
25 
26 
| 
27 |V 


NT 
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BULKHEAD STIFFENERS spaced 30 INCHES apart and fitted 
with LUG ATTACHMENTS at top and bottom in accordance TABLE 28 
with Table 30. (See Continuation. ) 


HEIGHT OF TOP OF BULKHEAD AT MIDDLE LINE ABOVE TOP OF STIFFENER. 


Overall 


Length of 
Stiffener, 
neluding End 
Attachments. Feet. Feet. Feet. Feet. Feet. Feet. Feet. 
0 2 4 6 8 10 12 
Inches, 


“4x3 x34 [ 5 x 8x86 | 5x 8 X88 eo x goxnse POE x Sh 2c8e | BF x BOX “8G 6 x8 x “82 
ee 


"5h x3 x34 | 6 XB xX 32 5 x 8 x82 | 5EXB x 36 6 x3 x32 | 6 X38 xX 38 64 X 3 xX °36 


Inches. Inches Inches. Inches. | Inches. Inches. 


BE x3 x84 | 6 XB X 82 6h x3 x84 | 6X3 xX 38 7x8 x36 | 7 X38 X40 


| <---- ANGLES —----> 


6 % 8 x"-36 64 xX 8 X 36 7X3 X °36 TA SEXPLO 4x3 x -40 ge x 3 7 x r40 


< 


6 x3 X-:38 64 x 3 xX -40 7 X38 X-°38 7X3 xX -38 %x3 x 46 8 x3 xX 44 8 x8 xX 44 


6h x3 x-34 | 7 X38 x -40 max3 x42 [ 8 x8 x -42 sh xg x42 | 9 XB xX -4e 9 


7x3 x-42 | 7x8 x44 | 8] x3 xX “42 8x3 x48 | 9 X3 x 46 9h x Bh x -46 | 9} X 33 x “50 


ahxs x-44 | 8 x8 x50; 9 X38 X44 9 x3 x-50 | 9b x 3h x -48 | 10 x Bh x -48 | 10h x 3h X “46 


16 8h x8 x42 | 9 XB x 44 9} x 8h x +46 | 10 x 3h x -46 | 10 x 35 Xx -52 10} x 34 x -52 | 11 x Bk x +50 


17 9 x3 X46 | 94 x 3h x -46 | 10 x 3h Xx “48 10} x 34 x -48 | 11 x 84 x 48 | 11 x Bh x -b4 | 114 x 83 X -56 


18 9} x 8X 46 | 10 x 3% Xx 50 10} x 8h x 2 | 11 x 3h x 50 114 x 84 x +54 | 12 <a x a2 | exohxahos 


19 10 x 8} x -48 | 10h x 8h x 50 | 11 Xx Bh x 32 11} x 84 X 58 | 12 x 8h X “54 [ pxopasbcse 12x4 x4 X48 


—— ae 


20 11 x 3h.x -48 | 11 xX Bh X “D4 | 12 x 8h X -50 [ exanxacae 12X3}x3}x-48| 12x4 x4 X48 13X4 X4 X48 


21 11 x 3} x -54 | 12 x 34 X -50 12 x34 x 34 x +46 12x 3}x3hx-52| 12x4 x4 X48 13x4 x4 X-48| 14x4 X4 X48 


— BULB ANGLES 


12X38} x3hX-52| 12x4 X4 X52 3X4 X4 X48| 14X4 x4 X48 5x4 x4 X48 


| 


| 
23 |4 12 34 X 3h X46) 12x 3}x8}x-54| 12x4 x4 X54) 134 x4 X-52| 14K4 X4 X48] 1X4 X4 x48 


24 || | 12x8}x3hx-54) 12x4 x4 x-56|13x4 X4 X-54| 4X4 X4 X52] 1X4 x4 x50 
4 —— | 
ry : | 
25 E 12x4 X4 X-D4 13X4 X4 X-56| 4X4 X4 x-54| 15X4 X4 X52 
|__| a = Z “a ” - Bie 
96 ||| 13x4 x4 X54) 14x4 X4 X56 1bxX4 X4 X54 
oy |y\ 4x4 X4 X-d4| 15X4 X4 X56 


The ends of upper "tween deck stiffeners marked * may be riveted to boundary bars only. (No Jug attachments.) 
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BULKHEAD STIFFENERS spaced 30 INCHES apart and_ fitted 
with LUG ATTACHMENTS at top and bottom in accordance 
with Table 30. 


TABLE 28 


(See Continuation.) 


Overall HEIGHT OF TOP OF BULKHEAD AT MIDDLE LINE ABOVE TOP OF STIFFENER, 
Length of 
Stiffener, = we 
neluding End 
Attachments. Feet. Feet. Feet. Feet. Feet. Feet. Feet. 
14 16 18 20 22 24 26 
Feet. - Inches. Inches. Inches. Inches. Inches. Inches, Inches. 
8 ||| 6 x38 x -40 Gk x3 X-B4 | 64X38 X38 | 7 X 38X36 | 7 XB x -38 | 7 x3 x42 | 74x38 X -38 
1 
9 7x3 x-86|7 x3 x40 | 7 x8 x-46 | 7X8 X40 | 8 X 8X40 | 8X8 x -42 | 8x3 xX -42 
| 
10 7x3 X38 | TEX8 X-44 | 8 X 3 X42 8k x38 xX -42 | 8x3 x46 | 9 XB X 44 9 x38 xX -46 
11 8 x8 x-44 | BExX8 x42 | 8X3 X48 | 9 XB X46) 9 XB x -50 | 94 x 34 x -46 | 10 x 34 Xx -46 
12 fl 9 X83 X-44 | 9 X38 X-46 | 9b X 3h X -46 94 x 3h xX 50 | 10 Xx 34 X 48 105 x 34 x -40 | 10% X 3h X “46 
4 
i-<} 
13 B 94 x 34 x -46 | 94 X 34 Xx 50 | 10 x 34 x -b0 | 10h x 34 X 48 | 11 x 34x 48 | x 3h x +50 | 114 X 3h X -50 
14 |; |10 x 34x -50 | 10h x 34x -48 | 11 Xx 35 Xx -48 | 11 x 3h x 52 | 114 x 8h X 54 | 12 x 35X50 | LV x 8h X -56 
ce | 
15 11 X 34x -48 | 11 X 8h X -52 | 11h X 3h X “54 12 x 34 x -50 | 12x3h x35 x -46 12 X34 X84 X-48| 12x 34X35 X52 
renee 
16 11 x 3h x -52 | 12 x 34x -50 | 12 x 3h x 56 12x 3h x3hX-46| 12XBhXBHX-D4| 1ZX4 X4 X48) 1BX4 x4 X48 
| 
——————— | 
17 || 12 x 8% x “54 | exabxadew 12x 34x34X-D4| 12X4 X4 X48) 1BK4 X4 X48) 13X4 X4 X50) 14X4 X4 X48 
| 
| 
18 |A| 12x3}x3hx-50| 12x4 x4 x-48/ 13x4 X4 X48) 13X4 X4 x-50| 14X4 X4 X-48| 14K4 X4 X52] 1DX4 X4 X48 
19 12x4 x4 X-52| 18x4 x4 X-48| 4X4 X4 X48] 14X4 X4 X52) 1OX4 X4 X48 
20 13X4 X4 X-52| 14K4 K4 X48) 1X4 X4 X48) 1EX4 K4 XE 
21 ||| 14x4 x4 X-52|15xX4 X4 X-52 
| be 
22 |3 
a 
A 
w 
<q 
23 (5 


BULKHEAD STIFFENERS spaced 30 INCHES apart and _ fitted 
with LUG ATTACHMENTS at top and bottom in accordance TABLE 28 


with Table 30. (Concluded. ) 
Overall HEIGHT OF TOP OF BULKHEAD AT MIDDLE LINE ABOVE TOP OF STIFFENER. 
Length of 
Stiffener, 
pores Feet. Feet. Feet. Feet. Feet. | Feet. Feet. 
28 30 82 34 36 38 | 40 
| | 
Feet. nM Inches, Inches. Inches. Inches. Inches. | Inches. Inches. 
8 ||| xs x-44 8x3 x40 | 8 x8 X-42 | 8 xX 8 X46 | 8EXB X -44 8x3 X46 8X3 XxX 48 
| 
| 
| | | 
9 ||| 8x3 x46 | 8x3 X48) 9 X38 Xx 44 9 x3 x46 | 9 x8 xX-50 | 9% X 3h x 46 94 X 34 X -48 
Kah 
10 5 9 x3 X-b0 | 9x Bh x46 | 9b xX 34X48 | 10 X 3h Xx 46 | 10 x 84 X -48 10} x 3h x -46 | 105 X 34 X -50 
- § eae | - 
-| 
11 |B| 10 x 3h x -48 | 10} x 8h x -46 10k x 3h X50 | 11 xX Bh x 48 | 11 x 3X “50 | LX 33 x +52 | 114 X 3h X +50 
| | 
| | = 
12 11 x 3h x -48 | 11 x 8h x +52 | 115 x 33 X 50 114 x 3h x 54 | 12 X 35 X -50 | 42 x 8h x -b4 | 12X38} X35x-46 
| : ee ee ai 4 ee 
| 
18 || 114 x 3h x 54 | 12 x 33 Xx 50 | 12 x 34 X +56 [ wxabeobea 12 X84 x34x-48| 12x8}x3hx-50| 12xX4 x4 X48 
14 |a| 12x8}x3}x-46| 12x35 x 35x -48 12X34 xBhxX-54| 12X4 X4 X48) 12X4 X4 X50) 1BX4 X4 X48 14xX4 X4 X-48 
15 12X4 X4 X-48| 12X4 x4 X-52| 18x4 X4 X-48/13X4 X4 X50; 14X4 X4 X48] 14X4 X4 X50) 1X4 X4 X48 
| — we —— - io — —_ —$— 
16 1BX4 x4 X-50| 14K4 x4 X48] 14X4 X4 X-50| 1X4 X4 X48) 15X4 X4 X-50) 1X4 X4 X52 
| 
17 14X4 X4 X52) 15X4 X4 X-48| 15X4 X4 X-52 
——E | = ————— 
18 1bX4 X4 X-54 
——_—_ — anal a ra —_ — 
19 
20 |3 
i = — mee 
<4 
21 |5 
| 
22 
i ¢ > ee { 
23 
——EEE | —EE 
24 
25 | | 
Be ee | — = 
26 | | | 
| = ~ 
27 |v 


Luorp’s ReaisTer OF Surpprne, Lonpon.—16/h June, 1927. 


OVERALL 
LENGTH OF 


ND ATTACH- 
MENTS. 


TABLE 29 


BULKHEAD STIFFENERS 
in TUGS. 


Grivwewns|  SUTSENERS 
INCLUDING 
AT ENDS. 


STIFFENERS 
WITHOUT 
BRACKETS OR LUGS 
AT ENDS, 


7 


Feet. 


Inches, 


Inches, 


34 x3 X-30 


8 


3 X3X-28 


4 X3X-30 


3 X3X-30 


4 X3X-32 


34X38 X-32 


44 X3 X +34 


11 


4 X8X-32 


5 X3X-34 


12 


— ANGLES 


44 X 3 X32 


54 X3X-34 


5 X3X-32 


6 X3X-36 


14 


5X3 X-B4 


6X3 X-36 


6 X3X-36 


64 X3 X-38 


64x 3 X-36 


Stiffeners spaced 24 inches apart on collision 


bulkhead and 30 


inches apart on other bulkheads. 


ATTACHMENT for STIFFENERS. 
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TABLE 30 


BRACKET ATTACHMENTS. LUG ATTACHMENTS. 
TYPE AND DEPTH OF ve 
STIFFENER. Number and Size of 
Thickness | Width of Number and Size of 
of Bracket. | Flange. Sa es se homer gy Rivets in Lugs. 
Inches. Inches, 
Angles “34 —_ 3 of 3 Ins. Dia.| 2 of 4 Ins. Dia. 
1j ¢ ¢ 3 5 3 
Bulb Angles under 64 inches “36 — BL, a, 8 2 ye in 
l 3 9 
Bulb Angles 65 ” 38 _—" By» 205° x 25 i n° 
1 3 3 
” ” 7 and 73 ” “40 oe ee ee Sy om bn 
1 9 3 3 
” ” 8 ” 85 ” “42 on 5 » 4 °9 ” 3 y» 42°99 ” 
—— 
9 3 3 
” o30 Dias 95 ” A “34 2t 6» 2 9 9 454» » 
| 
1 3 3 
” ” 10 103 ” | 36 25 7 ioe. wo 4 ss SB. ES ” 
Lt = : ; 
” ” i 11; ” | 38 2% 7 » 8 » ” 4 1S oe ” 
| 
9 ¢ 7 7. 
” ue ” | “40 3 Sis) Bes ae 5 Tomo 
Z A 
& 
Channels 12x 34x35 ,, || -40 3 a aren ere re 
I 
7 7 
” 12x4 x4 ” | 40 3 LON ey be 75 Ble, 9 
| 
| g 1 7 7 
” 13x4 x4 4 l “42 39 Ll) ‘Ges Ae 7» Bo» » 
| 
5 1 6 7 7 
” 14x4 x4 ” | 42 35 12,35 » » 8, BF » » 
| 
el if 7 
” 1B X4. Xfi uy “44 35 13) 6) 3 Sip) Bios > 


Luoyp’s ReGcIsTeR oF SHIPPING, Lonpon.—16th June, 1927. 


——————— ——— 


850 
BULKHEAD PLATING. TABLE OL 
STIFFENERS SPACED 30 INCHES APART. STIFFENERS SPACED 36 INCHES APART. 
Depth at Middle Line Depth at Middle Line Depth at Middle Line | Depth at initia Line ; 
from top of Balkhead to Thickness. from top of Bulkhead to Thickness. from top of Bulkhead to Thickness. from top of Bulkhead to Thickness. 
Lower Edge of Plate. Lower Edge of Plate. Lower Edge of Plate. Lower Edge of Plate. 
Feet. Inches. Feet, Inches, Feet. Inches. Feet. Inches. 
8 26 36 “40 7 +28 35 “44 
i2 28 40 +42 10°5 +30 38'5 “46 
14 32 42 48 
16 *B0 44 44 
175 “BA 45°5 “50 
20 32 48 46 
21 “36 49 “52 
24 “34 52 48 = a 
24°5 “38 52°5 "o4 
8 “36 ; . dite te Kalk. a 
2 56 50 re tr hy iF 
32 a 60 ue 315 42 595 58 
TUNNEL STIFFENERS SPACED 36 ins. APART. TABLE 32 


Pea al HEIGHT FROM BASE OF TUNNEL TO TOP OF FLAT SIDE 
Manes el P = 
Bulkhead Feet. Feet. Feet, Feet. Feet. Feet. 
Deck. 3 4 5 6 7 8 
Feet, Inches. Inches. Inches. Inches. ; “Inches. ~ Inches ~— 
12 |*| 38 x2hx-24 4 X38 X26 44x38 X-30 5X8 x-B4 bEXB X-86 BERS KIMO ob 
| Heb sad 
16 Bb x 2h x +22 4 x3 x-30 5 X8 X82 bEx8 5yx38 X-80 6 X8 x-32 
20 34 x24 x -26 44X3 X-30 5k x38 6 X38 X82 64X38 X34 
: = pal 
24 | 4 X83 X-28 5 X83 X-32 54 XB X-B4 6 X38 X-36 7 x38 X86 
4 xX3 X-30 5 X38 X36 
| 


4hx3 X30 5gX3 X34 54X38 X34 64X38 X-34 7 X38 X88 8 X38 x-40 


4X3 X32 6 X38 x-32 6 XB X-32 64x83 X-38 7EXB X36 8 X83 x-44 


© 
o>) 
ANGLES — 


~-BULB ANGLES 


40 4kX3 X34 6 X3 X-38 6 X38 X-34 7 X3° X-86 8 x3 x-40 8kx3 x-46 


“40 64X38 X-B4 TX X-38 8 x3 x-44 9 x3 x-44 


5x3 X-30 64x3 X-36 74x38 x-40 8kx3 X42 9 x8 


BEX3 X-84 7 x8 X-36 8 x8 x-40 9 XB x-44 YEXBEX48 | 


6 X38 X-32 7 X83 X-38 8 X83 X-44 9 x3 x50 | 10 x8hx-46 


6 X38 x-34 7EX3 X-38 8kx3 x-42 94 x 34 x -46 10} x 34 x -46 


Angle stiffeners of 6 inches in depth and all bulb angle stiffeners are to be connected te the inner bottom plating by a lug. 
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HORIZONTAL GIRDERS in OIL FUEL TANKS. TABLE 33 


VALUES OF GIRDER. VALUES OF GIRDER. 
S’x DxH S°xDxH | 
100 Intercostal. Face Bars. 100 Intercostal. Face Bars, 
Inches. | Inches. | Inches, Inches. 

140 12 x +38 5 X8 x -84 1030 = |*| 83 x +40 8 x3 Xx -46 
4 ! x 
sa : = - = 

180 Y 15X38 | 44X38 x 30 1100 33 x +40 9 x3 x +50 

220 * 15 X -38 6 Xx 3X +30 1190 38 X -40 10 x 3} x -48 

4 Barre ee est 

260 15 X :38 6 X38 xX -42 1260 | 36 X -42 8} x3 x -50 

300 18 X -38 6 X3 xX -B4 | 1840 36 Xx -42 93 x 35 X -48 

340 18 X +38 6h x 3 xX -42 } 1420 36 x -42 10 x 3h x -52 

| i 
380 21 Xx -40 6 X8 xX -B4 1500 39 X -44 9 x8 xX -50 
me | ie rae: | <= 
| 
420 | 21 x -40 | 7 X38 X -36 1580 39 X +44 10 X 34 X +48 
460 21 Xx -40 7k X 3 X -40 1685 ] 39 Xx -44 | 10 X 3h X -56 
ae RS 5 2p NR me _| Sh a 7 : 2 : , 

500 21 x -40 74 X 3 X -46 1795 = 42 X +46 9 x 8h x -54 
nm | 
R | ves a fia 4 Sa 

550 | < 24 x -40 7 X8X-44 1905 42 X -46 10 X 84 X °56 
Q 
B |- = ac, Sale a is is 4 ‘ r 

600 i | 24 Xx -40 7% X83 X 48 | 2070 42 X -46 11 x 84 x -60 

rac ia Ss ees 3 rc? é ere ow sy} ga. vduw 4 

650 27 Xx -40 7 X38 xX -40 2190 45 X +48 10 X 3h xX -58 
| 
oat { 

5 | | - ahs ¥ e i b L 
700 | 27 x -40 7h xX 3X -44 | 2330 45 X +48 11 x 3} x -60 
sul _ |—— = EB : c 

750 |! | 27 x -40 8 X38 X -48 2470 45 X -48 12 x 3% x -60 
A 
| _ a 

800 27 Xx -40 84 X 8 X -50 2610 48 X -b0 114 x 34 X -56 
| 

850 | | | 30 x -40 8 x8 X -42 | 2750 48 X +50 12 xX 3% X 60 

a | [= = = = oe s = 

910 | 30 x -40 8 x8 x -50 | 2890 © 48 X -50 12 X 8k X -68 
l ! = | 5 cteneeal — a —— _ — {- | 

970 Vv! 30 Xx -40 9 X38 xX -50 Vv 
| 
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VERTICAL STIFFENERS on BOUNDARY BULKHEADS of 


OIL FUEL BUNKERS and DEEP WATER BALLAST TANKS. TABLE 34 . 
es neav H 
Stiffener 
including 
End 
Attach- Feet, Feet. Feet. Feet, Feet. Feet. Feet. Feet. 
— fe) 4 8 12 16 | 20 24 28 
Feet.) A Inches. Inches. Inches. Inches. Inches. Inches Inches. Inches. 
5 . 8 X83 X-24 4 x8 X-26 5 X38 X-36 6 X38 X-38 64xX3 X42 6 X38 X:36 6 XB X-40 64X3 X38 
—$—_ | ain 
6 84xX3 X-28 5 X38 xX-B4 6 X38 X:38 64X3 x44 | 6 X38 X:36 64x3 x-40 7X8 x-42 74x38 x-40 
| emo igl ——EE 
| | 
7 \a| 4 X38 X-36 54x83 X42 64X38 X-46 6 X38 xX-:86 64xX3 x-40 7X8 x-42 8 x3 X-44 8h x3 xX-42 
g|)\| 5 x3 x-36 6 X38 X-36 6 X38 X-36 64x3 X44 74X38 x-44 8 X38 X-44 8kx3 x-46 9 X38 X-50 
SS eee 
| 
Q9||| 53x38 x-42 6 X8 X-42 64X38 X44 7X8 X-50 84x38 x-44 9 X38 X-46 9k x3%x-46 | 10 X3}x-50 
| 
: es 
10 7 6 X38 X-48 64X38 X-36 7x3 X-40 8 x3 X-50 9 x3 x-50 | 10 X8%X-50 105 x3hx-50 | 11 X35x-50 
11 |*| 6 x38 x-40 7X8 X-44 8 x38 X-50 9 x3 X50 | 10 X3}X-50 105 x3hx-60 | 11 x35x-60 | 12 x 84 X-54 
: Dae eR. | 
12 7X8 X84 8 x3 X-38 9 x3 X-44 | 10 X3%X-50 | 103X35X-60 | 11 x3hx-68 | 12 x3}x-60 12 34x 34 x-60 | 
13 7x3 x-40 8hxX3 x-44 9b x3 x-50 | 10hx3$x-60 | 11 x3hx-66 | 12 x35Xx-68 12x 8}x3}X-60)13xX4 x4 X-60 
14 8 x38 x50 9 x3 x-b4 | 10 x3hx-6O | 11 x35x-68 | 12 XBhX-66 [12x 35X35 X-62)13X4 x4 X-60)14X4 X4 X62 
4 ' _. OR: 1 
15 4| 8)x3 x-d8 | 10 x3}x-54 | 11 x3}X-58 | 12 X35X-68 12x 3hx3hx-GO)13xX4 x4 x-62)14x4 X4 X-62)15X4 X4 X66 
16 ||| 94%38}x-52 105 x3hx-60 | 12 x3}x-56 12 X34X34}X-60)13X4 X4 X-6014X4 X4 X-641DX4 X4 X-66 
| 


vy ||| 10 x8hx-60 | 11 x8hX-66 [12x BhXx BEX -5BIZX4 x4 X-70/14X4 X4 XG4|15X4 X4 X-66 


18 11 X3$X-56 12 x3}x-66 |12x4 x4 X-68114X%4 X4 X-66/15X4 x4 X-66 


19 11 x3hx-66 ]12X34X3}x-66)13X4 X4 X-68)15X4 X4 X68 


[= 


> 


20 |\\12x8hx3}X-6013X4 x4 X66 


Q1 |! |l2x4 x4 x-64|14X4 X4 X-66 


| 
22 Blisx4 x4 X-66 
= 
o 
23 4x4 x4 X68 
oe at 
24 15x4 x4 X-70 
v 


Lioyp’s REGISTER OF SHIPPING, Lonpon.—13th July, 1922. 


*¥ STIFFENERS TWO FRAME SPACES APART 
FITTED TO NON-WATERTIGHT MIDDLE 
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NON-WATERTIGHT BULKHEADS. 


* STIFFENERS TWO FRAME SPACES APART 


FITTED TO LONGITUDINAL BUNKER 


TABLE “naked 


* STIFFENERS 
TWO FRAME SPACES 


a 


STIFFENERS TO 


Luoyp’s REGISTER 


* Where frames are spaced not more than 30 inches apart. 


or Surppinc, Lonpon.—12th April, 1923. 


ha TRANSVERSE 
LINE BULKHEADS ACTING IN LIEU OF A BULKHEADS ACTING IN LIEU OF A APART FITTED TO 
emares ROW OF PILLARS. ROW OF PILLARS PONG Eee BASEN, 
oF i , BUNKER BULK- BULKHEADS 
HEADS NOT ACTING 
STIFFENER, = = IN LIEU OF A ROW SPACED 36 INCHES| 
Under Second Under Third Under Upper Under Third ad ae nt mein 
Deck. Deck. Deck. Deck. 
Feet. Inches. Inches Inches. Inches, Inches, Inches. 
8 | 5X3 X-36] 54X38 X-36 44x83 X82 | 54x38 x32] 5 X38 x-4OP 4 X38 X30 4 X3X-30 
| 
10 |8 6 X38 X-36 45X3 X34 | 6 XB X-36 44x3 X-30 44x38 X-30 
g = 
aq 
12 55X38 x-40| 65X3 X-38 44X83 X-38 | 64x38 x-40 44xX3 X-34 44X3X-34 
14 |y 65X38 X-40| 7 X38 X-42 5 X83 X-38 6 X3 x-40 5 X8 X-34 5 X8X-34 
A 
16 7x3 xX-40| 8 X38 X-46 6 X3 X-38 x3 x-40 6 X83 X-34 6 X3X-3B4 
18 8 x3 X-46] 9 X3 X-50 6 X38 x-40 | 74X38 x-46 6 X38 X-34 54X38 X +36 
20 9 X38 xX-48 | 10 X85X-52 6bx3 x-42 | 8)x3 x-46 | 95X3}X- 63X38 X-38 6 X3X-36 
29 (|4 10 x34x-48 | 11 x83x-54 7x3 x-42 |94 x34X-46 | 103 X33 X+ 74X3 X-38 63 X3X-38 
o 
| 
24 fc 104 X34 x-50 | 12 x34x-54 8kx3 x42 |10 xX8$x-46 |11 X35x- 8 x3 x-40 7 X38X-40 
ia) 
26 114 x 33 x-50 9 x3 x-42 |105X3}x-54 [12 x35 x-55 84X38 X44 74X3X-42 
28 12 x3}x-54 9k x3hx-44 | 11 x35X-56 9 X38 x-44 8 xX3X-42 
[ 
80 10 x3hx-44 [12 x8}X-56 94 X35 X46 8 X3X-46 


ss —s—*=“##E. eee 
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HATCH WEBS. TABLE 36 
TABLE A. (See Continuation.) 


HATCHWAY BEAMS. 


WITHOUT FORE AND AFTERS. | WITH FORE AND AFTERS. | 
BREADTH OF Spacing Centre to Centre. | Spacing Centre to Centre. | ANGLES ON EDGES 
HATOBWAY. Feet. Feet. Feet. Feet. Feet. OF WEES. 
4 5 | 6 8 10 

Feet. Inches. Inches. Inches. Inches. Inches, | Inches. 

10 9 X-46 B.P. 10 X-50 B.P. 11 x-30 12 +32 14 X-+34 8 x8 x-40 

12 11 X-50 B.P. 12 X-50 B.P. 12 X +32 14 X-34 17 X-36 | 8 x38 x-40 

14 12 X-50 B.P. 12 X+32 14 X-34 17 X-36 20 X-38 8 X38 X42 


bo 
bo 
x 
oo 
io 2) 
eo 
tol 
x 
i) 
x 
rs 
bo 


16 12 x -32 14 X-34 16 X-36 19 X-38 


18 14 X +34 16 X:36 18 X-36 21 x-38 25 x-40 4 X8 X-44 


20 15 X +34 18 X-+36 20 X-38 24 X-40 28 x42 4 X38 X-44 


22 16 X-36 19 X-36 22 X+38 26 X-42 30 X-44 44 xX 3 X-46 


24 17 X:36 20 X:38 23 x40 28 X-42 32 X-44 5 xX 84 .X-46 


26 18 X-36 21 X88 24 xX-40 29 x42 34 X46 | bE Xx 8h X48 


28 19 X-38 22 X-38 25 X-40 81 X44 


30 20 X +38 23 x -40 | 26 X-42 82 X-44 


The depths are measured from the top edge of uppermost mounting to lower edge of lower mounting at the middle of the beam. 
The depth at the ends is to be one half of the depth at the middle, but in no case less than 6 inches. 
The larger flanges of the mounting angles are to be fitted horizontally. 


ae e 8. ee —  —— ——O—OTSSCOCSE 
CENTRE FORE AND AFTERS. ¢ 


STEEL BULB PLATE. woop. 
TENG TE OF Spacing of Fore and Afters. Spacing of Fore and Afters. 
FORE AND DOUBLE ANGLES ON 
AFTER. Feet, Feet. Feet. Feet. Feet. Feet. 
3 “ 5 UPPER EDGE. 3 4 5 
Feet. Inches, Inches. Inches. Inches. Depth. Breadth, Depth. | Breadth. Depth. | Breadth. 
Inches. Inches, Inches. Inches. Inches. | Inches. 
6 6 X-36 64 X-38 7 X:38 2 x 2h x-36 | 55 7 6 7 64 | 7 
8 7 X+42 - 8 X44 9 X44 2k x 2k X-38 65 7 74 7 8 y: 
10 8 x-50 94 X-50 11 X-50 2k x 24 x-40 8 7 84 8 9 | 9 


SIDE FORE AND AFTERS. ft 


STEEL BULB ANGLE. woop. 


LENGTH OF 
FORE AND Spacing of sie and Afters. ANGLE ON UPPER | 


AFTER. Feet. : EDGE OF BULB 
4 ANGLE. 


Spacing of Fore and Afters. 


Feet. 


Feet. Inches. Inches. ~ Depth. 


Iuches. 


6x3 xX-36 64 X 34 X-38 7 X 8h X88 p 2k x-36 


7 X 84 x-42 8 x 3) x-44 9 x Bh x-44 1 x 2k x-38 


11 X 8} x-50 


LS 


10 8 x 34 x50 9} xX 35 X-50 2) x-40 


+ Depths of fore and afters are measured to under side of covers, and the bulb plate of the centre fore and after is to be extended to the 
top of the wood covers. 
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HATCH WEBS. TABLE 36 
TABLE B. (Concluded. ) 
HATCHWAY BEAMS. 
WITHOUT FORE AND AFTERS. WITH FORE AND AFTERS. | 
BREADTH OF ; Spacing Centre to Centre. x Spacing Centre to Centre. | ANGLES ON EDGES 
HATORWAY. Feet, Feet. Feet. : Feet. Feet. OF WBE 
4 5 6 8 10 
Feet. dian, aietless, _ Inches. Tacha: Inches. Inches. | Inches. 
10 8 X-40 BP. 9 X-44 BP. 9) X-46 BP. 10} X-50 B.P. 11} X-52 BP. | 3 x38 x-40 
= ) 
12 9 X44 BP. 10 X50 BP. 11 X50 B.P. 11 x-30 13 X-34 } $8 x8 x-40 
14 10 X-50 B.P. 114 X-50 B.P. 11 X-30 13 X-32 15 X34 $ x8 X-42 
16 11 X-80 11 X-30 12 x-32 15 X-34 17X36. | 8hxB x-42 
18 11 X-30 12 x-32 14 X-34 17 X-36 19x88 | 4 X8 X-44 
20 12 xX-32 18 xX-34 16 X-36 19 x-38 21 X38 | 4x 8 x44 
22 124 X-32 14. X-34 17 X-36 20 X-38 23 X-40 | 4X3 X-46 
24 138 X-84 144 X-34 18 X-36 21 X-38 25 x-40 5 x 8h x-46 
26 134 X-34 15 X-34 19 X-38 22 X+38 26 X-42 | 5h x 84 x-48 
28 14 X-84 16 X-36 20 X-38 23 x-40 27 X-42 | 6 x 84 x-50 
30 15 X-B4 17. X-36 21 X-38 24 x-40 28 X-42 6 xX 8h x-52 


The depths are measured from the top edge of uppermost mounting to lower edge of lower mounting at the middle of the beam. 
The depth at the ends is to be one half of the depth at the middle, but in no case less than 6 inches. 
The larger flanges of the mounting angles are to be fitted horizontally. 


CENTRE FORE AND AFTERS. t 


STEEL BULB PLATE. woop. 
LENGTH OF Spacing of Fore and Afters. Spacing of Fore and Afters. 
FORE AND DOUBLE ANGLES ON 
AFTER. Feet. Feet. Feet. UPPER EDGE Feet. Feet. Feet. 
3 4 5 : 3 4 5 
Feet. Tialied. ae fone ° dicho: Depth. Breadth. Depth. Breadth. Depth. Breadth. 
Inches. Inches. Inches. Inches. Inches. Inches, 
6 5 X+B4 5k X34 6 X-36 2k x 2b x-36 5 fl 5} 7 6 7 
. . 7 x49 94 x 2k x: 1 
8 6 X-38 7 x-40 Th Xx -42 ok x 2b x-38 6 7 6h 7 7 | 
10 7 x-44 8 xX-46 9 x-50 94 x 2h x-40 7 7 7 7 8 7 
SIDE FORE AND AFTERS.t 
STEEL BULB ANGLE. wood. 
LENGTH OF Spacing of Fore and Afters. Spacing of Fore and Afters. 
FORE AND _| ANGLE ON UPPER 
AFTER. Feet. Feet. Feet. EDGE OF BULB Feet. Feet. Feet. 
3 4 5 ANGLE. 3 4 5 
Tack, lone sacbene talon, Taches, Depth. : Breadth. § Depth. i Breadth, Depth. Breadth. 
Inches. Inches. Inches, Inches. Inches, Inches. 
6 5 X 8 X84 5k xX 3 X84 6 X38 X86 Qh x 24 X-36 5 5 5} 5 6 5 
8 6 X 3 X88 7 x38 x-40 7 X 3} x-42 24 x 24 x-88 6 5 64 6 fi 6 
10 7X8 X-44 8 x 34x-46 9 x 34 X-50 2k x 24 x-40 7 6 7s 7 8 7 


+ Depths of Fore and afters are measured to under side of covers, and the bulb plate of the centre fore and after is to be extended to the 
top of the wood covers. 
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EQUIVALENT SECTIONS in ASSOCIATION with PLATING. 


ANGLES. ANGLES. BULB ANGLES, 


BULB ANGLES. 
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CHANNELS. 


CHANNELS. 


CHANNELS. 


TABLE 87 


CHANNELS. 


Inches. 


8 x3x-40 


Inches. 


3b X3X-30 


Inches. 


Inches. 


Inches. 


Inches. 


Inches. 


Inches. 


34.x3x-40 4 X3X-82 


4 X8X-40 4} X 3 X-32 


44 x3 X-40 5 X3X-32 


5 xX8x-40 5} X38 Xx -82 


5x3 x -40 6 X8X-34 


6 xX3x-40 64X38 x-34 


64 x3 Xx -40 


74X38 X-B4 


74X38 X-50 


8 x3hx-36 


. 6 X84X34X-42 


6 X3X3X:34 


64 X34 X34 X -32 


64 X3X8X-40 


7 X8x3%x-30 


8 X8hx: 


84 X35 X38 


64 X34 X34 X42 


7 X8kxX34X-32 


84 x 34 x -52 


9 x3}x-40 


7 X84x3}x+48 


74 X 84 X 84 X °36 


7 X8xX38xX-44 


74.X3X3X-46 


9 x3hx-54 


94 xX 34 x -42 


Th X 34 X 34 X +52 


8 x3}x3}x-40 


8 X3xX3x-50 


74X3X3X-34 


8 X3X3X°36 


8} X3X3x-40 


94x 34-54 


10 X3}x- 


8 X34x34xX 54 


84 x 34 X 34 X -42 


8} x3 X38 X-52 


9 X8X3X-42 


10 xX3}x- 


104 X 84 X -42 


8h x 34 X34 x -56 


9 X3}X85xX-46 


9 X8X3X-56 


104 x 34 x- 


11 X3}X-42 


9 x3}x3}x-58 


94 X 34 X 34 X +48 


11 X3}x- 


114 x 34 x +44 


94 x 34 x 3h x 62 


10 x3}x3}x: 


114 x 34 x -56 


12 x3}x-46 . 


10} x 34 x 34 X-56 


11 X84x3}x- 


12 x3}x-56 


11 X34X34$X-56 
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12 x84x3}x-56 


114 x 34. x34x 


48 


114 x 34 x 34 x -64 
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DIAMETERS and SPACING of RIVETS and BREADTHS of 
BUTT STRAPS, END LAPS and SEAMS. TABLE 38 


Inches. Inches. Inches, Inches. Inches. Inches. 
Above Above Above Above Above 
Thick i “36 50 “72 “94 1-14 
Thickness of PLATES ae ~ a pity. Sos _ i - ccacinck a rat 3 
exceeding exceeding exceeding exceeding exceeding 
“36 50 72 “94 1-14 1-26 
Diameter of Rivers ob a ts a na $ 3 Z 1 1} it 
Breadth of QuapRUPLE riveted Burr Straps in inches = = 22 25 28} 314 
Breadth of TREBLE riveted Burr Srraps in inches ... — 144 164 19 214 24 
Breadth of Dousux riveted Burr Srraps in inches ... 8 93 11} — — -- 
Breadth of Stveus riveted Burr Srraps in inches... 44 5} _ _— — _ 
Breadth of QuixTupus riveted Exp Laps in inches... — _— 15 173 20 224 
Breadth of QuapRUPLE riveted Enp Laps in inches ... — — 12 14 16 18 
Breadth of TREBLE riveted Enp Laps in inches ee 6 1k 9 103 12 134 
Breadth of DousiE riveted ENp Laps in inches ase 4} 5 6 _— — — 
Breadth of StvauE riveted Enp Laps in inches oe 24 3 _— = 4 een 
Breadth of TREBLE riveted Seams in inches ... mc — — _— 8h 94 103 
Breadth of Dousie riveted Seams in inches... Rd 33 4} 5} 6 63 7% 
Breadth of Stvgue riveted Szams in inches ..- ts 2} 24 3 —_ — _— 
34 diam \ In End Connections of Shell Plating and all Deck 3 ; 3 
- ) Stringer Plates (except in Quintuple and Quadruple 9 9 
c. to ¢. / Riveted End Laps) Se Sa Poa eg ae ee 2t ae 3g 33 4 4s 
In Seams of Shell Plating (forward and aft); Quadruple 
4 diam. Riveted End Laps and Double Butt Straps ; End Laps 
c. toc. } Of Deck Plating, Margin Plates, Girders, Tie Plates and 24 3 34 4 44 5 
sf 7 Floor Plates; End Laps and Seams of Inner Bottom 
ey Plating A se oe = os “e a aa us 
5 In Quintuple Riveted End Laps; in Seams of Deck 
% | 43 atam Plating ; in Seams and End Connections of Bulkbead and 
ist até 4 ‘ - J punnel Plating, in Weather Deck Stringer Angles, Margin 23 33 4 44 — ad. 
° : Plate Angles; Angles connecting Side Stringers to Web 
° Frames, Flange of W.T. Bulkhead Frames to Bulkhead.. 
In Flat Keel Angles, Vertical Angles connecting Floors 
& | 5 diam. \ and Centre Girder, Flange of W.T. Bulkhead Frames to 1 5 
fa 4 3 6} 
a c. to c. Shell, Deck and Inner Bottom, End Connections and Edges 35 33 43 5 53 
wi of Mast Plates, Floors and Cross Ties in After Peak .. 
3 In side frames whose spacing exceeds 34}inches .. we 
5} diam In both Flanges of the Frames connecting Floors t 
a A tc 0. Shell Plating in Vessels Forward of the half Midship 3} 4} 42 5h 6} 64 
re ae - ) Length, in the Shell Flange of Frames in Deep Tanks, 8 2 8 8 
tal Fore Peak Tanks and After Peak Tanks an as oe 
. In Beams fitted at alternate Frames; in bottom frames 
5 | 6 diam. to shell plating whose spacing exceeds 34} inches aS 33 44 i BE 
2 | c. toc. ) In side frames whose spacing exceeds 31} inches but does 4 2 5} anc 
o not exceed 344 inches .. * -e $s oa “4 
pS DP é 3 a : oe » 7c 
s In side frames whose spacing exceeds 284 inches but does 
pb [G4 diam. not exceed 31} inches ; in bottom frames to shell plating 7 3 ed aS 
| ¢. to c. whose spacing exceeds 31} inches but does not exceed 4 45 54 64 
vi 343 inches : oe = = ra a © ee 
3 In side frames whose spacing does not exceed 283 inches, 
in bottom frames to shell plating whose spacing does not 
exceed 314 inches; in bottom frames to floors; in 
reversed frames both to floors and to inner bottom, 
7 diam. Floors, Keelsons, Beams except where fitted at alternate 1 as | | 
ce. to Cc. Frames, Deck and Hold Stringer Angles, Face Angles on 45 of 6} 7 Gaae: = 
Web Frames and Side Stringers, Bulkhead Stiffeners, | 
Longitudinal Angles on continuous *Girders, Vertical 
Angles connecting Floors and Side Girders, top and 
bottom Hatch Web Angles .. os oy or « o 
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THICKNESS OF PLATES IN INCHES. 


Above Above Above Above Above Above Above Above Above 

Not *B6 i 48 “54 60 68 76 84 “94 1-04 
exceeding and not and not and not and not and not and not and not and not 
*B6 exceeding exceeding exceeding exceeding exceeding exceeding exceeding exceeding 


+38 “42 s “b4 60 68 “76 “84 “94 1-04 1-26 


to 


Double. Double. . Treble. Quadruple. | Quadruple. Quadruple. Quintuple. Quintuple. Quintuple. 


Treble. Treble. ” ” Quadruple. Quadruple. ” 


Double. Treble. ” ” Quadruple. 


” Quadruple. 


” Double. ” ” 


Single. Single. Double. ” ” 


Double. Double. ” Double. Double. Double. Double. 


Single. Single. Single. ” ” Treble. Treble. 


Single. Single. Single 


Double. Double. Double. 


The diameter of the rivets used for attachments is to be regulated by the greater thickness of the parts to be connected. 
Treble riveted double butt straps may be fitted as an alternative to the quintuple riveted end laps required by the Table. 


Riverina ReQquirkeMENTS FoR Enp Laps. End laps of side girders in double bottoms. 
a, End laps of sheer strake, strake below and stringer plates of the upper End laps of margin plates and middle line strake of double bottoms 
deck or “long” bridge for half the vessel’s length amidships. at ends of vessel. 


End laps of shell plating from keel to upper turn of bilge for half f. End laps of deck plates at ends of vessel. 


the vessel's length amidships. End laps of inner bottom plating at ends of double bottoms. 


End laps of boss plates. 
End laps of centre girder plates in double bottoms. 
Rivarmvc REguinemasts- vor | STANDARD” FORM. OF. RIVET. 


End laps of floor plates and web frames. nt 
SEAMS. fo Rn ies pian oe 


b, End laps of flat keel plates for half the vessel’s length amidships. 

The edge attachments of 
shell plating, all fore and 
aft, are to be regulated 
by the thickness of the 
plating amidships. 


c, End laps of flat keel plates at ends of vessel. 


d, End laps of shell plating from upper turn of bilge to strake below 
sheerstrake. 


End laps of shell plating from keel to upper turn of bilge at ends of 
vessels. 

End laps of sheerstrake, strake below and stringer plates of the g. Seams of shell plating from 
apper deck at ends of vessel. keel to upper turn of bilge. 


End k fb stringer plates of 2nd deck lec i ‘ 
in eure a mg stringer plates of 2nd deck and decks or tiers of he. Seams of shell plating from 


End laps of tie plates. upper tarn of bilge. 


End laps of margin plates and middle line strake of double bottoms The riveting of seams of shell 
for half the vessel’s length amidships. plating is to be in ac- 
End laps of vertical keelson plates, rider plates, and foundation cordanes with Beotion 
plates. 30, clause 5. 
ee The tapered neck of Rivet to be 
e. End laps of decks for half the vessel’s length amidships. i. Seams of deckplates. of saitable length in relation to 
P : > the thickness of plate in which 
End Ls ete inner bottom plating for half the vessel’s length j. Seams of inner bottom plating. it is intended to be used. 
amidships. 
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Number of RIVETS in SEAMS of PLATING between FRAMES and 
BEAMS AMIDSHIPS excluding RIVETS in FRAMES and BEAMS. TABLE 40 


THICKNESS OF SHELL PLATING IN INCHES. | THICKNESS OF DECK PLATING IN INCHES. ee SS 
Above Above Above Above Above | Above Above Above Above | Above Above 
= “36 50 ‘72 “94 1-14 ov 36 “50 ‘72 94 | Net 36 “50 
eecotad ox | TORN) and oot | aE nt | ne eg | ie | th ecm | ee REN eceding | scomdion 
acme ee “50 72 “94 14 | 1-26 | 36 50 72 “94 1-14 36 “50 72 
INCHES, | Diameter of Rivet in inches. | Diameter of Rivet in inches. Diameter of Rivet in inches. 
1 
go] ates (oo el sali | t al) wet jeae foe hs 
Number of Rivets in each Rew. | Number of Rivets in each Row. Number of Rivets in each Row. 
Ra tae, Se Giclee ETN LINAS Net 
20 7 6 | 6 5 7 6 
205 7 EE: 5 7 6 
21 7 6 5 | 7 5 7 6 5 
214 6 5 7 6 5 7 6 5 
22 6 5 7 6 5 8 6 5 
22 6 5 7 6 5 8 6 5 
23 7 6 5 z 6 5 8 Zi 6 
234 7 6 5 8 6 5 8 7 6 
24 | 7 6 5 8 6 5 5 8 7 6 
244 6 5 | 6 5 5 oom 7 6 
25 6 5 5 | 7 6 5 9 7 6 
254 7 6 5 7 Fe ib 7 7 
26 7 6 5 | Z & | 5 8 ¥ 
265 7 6 5 | 7 6 5 8 7 
27 7 6 5 I 7 6 5 5 8 7 
27k 7 6 6 | 7 6 5 5 | 8 7 
28 7 6 6 5 | 7 6 5 5 | 8 7 
ae 7 6 6 5 | 6 6 5 | 8 7 
29 8 7 6 5 7 6 5 | 8 
294 8 z 6 5 | 7 6 5 8 
30 8 7 6 a 7 6 5 8 
305 8 7 6 5 7 6 5 8 
31 8 7 6 5 7 6 5 | 8 
314 8 7 6 6 | 7 6 6 | 8 
32 8 7 7 6 | 7 6 6 8 
324 8 8 7 é | 7 6 6 | 8 
33 9 8 7 6 | 8 7 6 | 9 
334 9 8 7 6 | 8 7 6 | 9 
34 9 8 7 é | 8 7 6 9 
344 9 8 7 6 | 8 7 6 | 9 
35 9 8 7 6 | 8 7 6 | 9 
354 9 8 7 6 | 8 7 6 | 9 
36 9 8 7 6 | 8 7 6 9 
364 9 8 7 6 | 8 7 6 | 9 
mi 10 9 8 ai | 9 8 on) 10 
374 10 | 8 A 9 8 7 10 
38 10 9 e+} — FI 9 8 7 10 
38h | "10 9 8 7 4 9 8 a 10 
39 10 8 7 | , 9 8 7 | 10 
Luoyp’s Reaister or Suippins, Lonpon.—16¢h June, 1927. 2 
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DIAMETERS of RUDDER HEADS. TABLE 41 


SPEED OF VESSEL IN NAUTICAL MILES PER HOUR. 
AxD = ie 12 14 16 18 20 22 
DIAMETER OF RUDDER HEAD. 
Inches. Inches. Inches, Inches, Inches, Inches. Inches. 
28 23 3 3} 34 4 44 5 
34 8 3+ 34 33 4} 43 5t 
40 3} 3h 33 4 4} 5 5} 
47 34 33 4 At 5 5} 6 
55 33 4 44 43 5} 5} 6} 
64 4 4} 44 5 5} 6 6} 
73 4} 4} 43 bt 54 6} 64 
83 44 43 5 bk 6 64 ri 
94. 43 5 5} 6 64 7 7 
105 5 5} 53 6t 63 7t 73 
117 5} 5} 6 63 i 74 8 
130 5} 53 6t 64 7t 74 8t 
144 53 6 63 7 73 8 85 
160 6 6} 64 7t 74 st 9 | 
176 6} 64 7 7 8 84 9} 
192 64 6} 7t 74 st si a} | 
209 64 7 7% 8 84 9} 10 | 
227 7 74 7% 8} 83 9 10} 
246 7 7 8 8k 9 9} 104 
268 ves 8 8} 9 93 10 10} 
290 8 84 9 95 10 104 114 
335 8} 9 95 10 : 104 11 113 
390 9 94 10 10} 11 113 124 
445 93 10 103 11 114 12 13 
505 10 10 11 —- 114 12 18 14 
570 104 11 114 12 124 134 144 
640 11 114 12 12} 134 144 153 
720 113 12 124 13 14 18 16 
800 12 124 13 134 144 154 164 
890 124 13 134 14 15 16 17 
980 13 133 14 144 154 163 174 
1080 13} 14 144 153 164 174 18} 
1180 14 144 15 16 17 18 19 
1290 144 15 154 163 174 184 a 195 
1400 15 7 15} 16 17 : 18 apg 20 


_ In Tugs the diameter of the rudder head is to be increased 4 inch beyond that given in the Table, and all 
Scantlings of the rudder are to be in accordance with the increased diameter. 
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COUPLINGS of RUDDER HEADS. 


VERTICAL COUPLING, 


SCARPHED COUPLING. 


DIAMETER 6 Bolts. 8 Bolts. Width of Scarphs. Bolts. 
OF RUDDER " 7 
earners Mean Distance Diameter Diameter Length Number. 
TABLE 41. of Centres of Bolts Width of Bolts of At At 
of Bolts and of and Scarph Top Botton aecmceeimemaanael Meiiirne aemecccemmes baat) 8 
from Centre Thickness Coupling. Thickness . al In Top Ro 
of Coupling. of Flanges. of Flanges. Total. n Top Row, 
Inches. Inches. Inches. Inches. Inches. Inches. Inches. Inches. Inches. 
44 4} 13 12 13 13} 9 15 6 2 14 
43 4} 13 12 13 134 
5 4} 13 12 13 134 
5} 43 13 12 13 134 
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SINGLE PLATE RUDDERS. TABLE 43 
| ARM AT EACH PINTLE KEYED TO MAINPIECE. | ARM AT AND BETWEEN RUDDER PINTLES. 

Diameter Diameter Keyed to Mainpiece. cig, ped 

Sng mea | am mame |B | BE ues) EE Dm car at SRE hae 

sete an, | Piste | “nee. | +1 | main’ | Paine. (Gontre or Plate. | roe “arm aa | wien | ATR | Gentreot | Piste, 

Breadth. i am piece. Arms. Breadth. ness. M ain- | — pare Arms. 

Tuches. Inches. | Inches, | Inches. | Inches. | Inches. | Inches, | Inches. \Tncnes. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. "Tnches. 
24 2 2 YY a ec 4) 45 | -74 | 2% | 1h | le | 5 44 4 26 “50 
og hae ee eT oe mis |ul|uiis | 4 || 2) 26 | ps0 
st = : Qt 3t ‘ 24 13 3 | 46 76 | at 14 ij 1} 5 43 3 26 | -50 
3h ~ 2} | 2} 34 : 2k =" 14 3 “46 | 676 ¢ 3h ig 1} . , 4} 3 26 “52 
alm | 3 | st | [ae | 8 | 4 | 33 lag | aa | 5 | | 8 | 26] oe 
: i }3 4 25 1} % | 48 80 | 4 ie | 18 | 5b | 43 4 27 | “54 
“ae | of | at | 4k | 28 a | a | 49 | eo | 4 | 1 | 28 faethe eh ba 
44 | 2% 34 4} 23 2 t | 50 a) 43 2 7 13 5h 4t A 27 56 
4 | of | 3h | 48 | 2 | 2 ;\ 51 | 4 | 4 | 2 | 1 | sh] & | & | 2% ~ 656 
5 3 33 5 1) 24 1 52 ; 86 iS 23 14 5} 4} 1 28 458 
st | 8 4 st | 3st | a | 1 | 88 gs | 5 | oy | ay | 5b | 4h fo 28 | -58 
5} 3 | 4t 5} 33 2} 1 54 90 5t | 2t ry. 6 5 1 28 60 
rr ee ee ees “oe | a | st | 90 | ch | 28 | 1 | 6 LS oy 23 | -60 
6 | 8 a | 6 33 | 28 | 1 | 55 o | oh | 28 | 1g | 6 15 | 2 29 | +62 
er | st | 42 | ot | 88 | 28 | 1 | 88 94 | 58 | OB | 18 | 6 | 5 1 29 | -64 
64 3t 4% 64 3} 24 1 57 94 54 24 13 6 5 1 29 66 
6% 3} 5 63 33 24 1 58 96 6 28 1% 6 \©5 1 29 66 
7 sk | st | 7 3s | of | 1 | 59 a eee Oe oe 30 | -68 
a | oo | &.| ma | Se} ep) 1 6 foe sR oe ee 30 | -68 
7k 3% 5} 7 33 of 1 61 1-00 Te oz | ot 6 5 1 30-70 
a4 | st | of | v2 | 3% | 2% [1 | 61 | 1-00 ee | or et 30 | +70 
ef. 4 6 8 4 2 | 1 | 62 | 102 | 6b | 38 ae tpi 31 | -72 
8h | 4t | 6k | Bb a | 3 | 13 | 63 1-04 | et | st | ot | 6b | Sh | 18 | 31 | -72 
9 4 63 9 43 F 14 | 638 | yo | ot | 34 oh 1 6h bi | 614 32 74 
94 43 1k 93 44 34 14 64 1-06 64 3t 23 | 6 oh 4 1t $2 76 
10 5 Tk 10 46 3} 1} 65 1-08 6h 4h 9% | 63 5} 14 33 78 
104 ot 8 103 43 33 | 12 | #66 110 | 6} 4k | 3 | 6 | d& | 33 80 
11 5 st 11 5 34 14 67 ~ 110 6} : 43 3 7 6 14 oe “182 
114 5} 8} 114 5} 35 14 68 112 6 4k | 3} 7 6 14 34 82 
12 6 9 12 53 | 38 | 1a | 69 ya | 7 de | BE 2 6 14 | 35 84 
124 6t 95 | 124 5b st | 13 | 70 | 14 | 7t | 48 | 88 | 7 6 rt 35 84 

118 6} 93 138 5} 33 14 71 = 7 44 34 7 6 14 36 86 
13} | 6f | 10: | 18h | 5 | 33 | 18 | 7 vie | ve | 5. | 38 | 7h} 6k | 1b | 86 | °86 
14 6} | 10 | 4 5S 33 | 14 | 73 | 116 | 8 5t | 3% h 6s | 37 88 
144 vi 11 144 53 4 1} 74 vis | st | sk | 3% | 7 ) 6 | le 37 88 
he ee 11} 1 45 53 4 134 95 4-18 1 8} 53 33 73 6} | 38 90 
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DOUBLE PLATE RUDDERS. TABLE 44 


DIAMETER OF 
DIAMETER DIAMETER SECTION MINIMUM DIMENSIONS THICKNESS RIVETS SPACED 
OF RUDDER 5 DIAMETERS 

Aa OF OF MAINPIECE e oF OF pee 
va ane at: PINTLES. AT HEEL. OW AND STAYS. PLATES. avin 
TO CENTRE. 


Inches. Inches. Inches. Inches. 


2 x1} x 4 24 3 


“24 


24 


26 


* The figures in this column are to be the fore and aft dimensions. 
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STEERING CHAINS, RODS, QUADRANTS and TILLERS. TABLE 45 


DIAMETER | BOSS OF QUADRANT. | QUADRANTS AND TILLERS. 
— eee care iat sci i me era a ~ Sizes of Arms at Twice the Diameter of Rudder Head trom Centre of 
HEAD AS QUADRANT. | Chains. Rots:—~}"— Depth. Outside Rudder Head. 
ries acon! = avd : | " Tapa be One Arm. Two Arms. Three Arms. 
Inches. Feet, Inches. | Inches, Inches. Inches. Inches. Inches. Inches. Inches. 
23 2-10 3 4 28 5 3+ x 14 
ne ee ee 4 PAT aoe) | aE cee a | 
ss | Bae 0 | steeeas | ae » oe 53 st x ok ; ’ 
3h “~~ s\\ oe. 8 3h 6t 3h x 2h ; 
33 3-2 “1 etd 7 2 io om 33 64 iy x 24 
cs B-4 $ 8 4 a | 4x 2b 
4 3— 4 8 3 a |. | 4h x 28 
4} | at fe eae 6 : Bt 3 44 8 yi x 23 33 x 24 == 
at 3— 6 uw i|ow | 4 | «8 yor SE ™ lef be SEP 
5 Eien TO OF ir 5 9 bh xX 8 4h x 24 
5} 3— 8 t8 ti at 94 5} x 8 44 X 24 
5} 3-10 | 13 1 5} 93 6 x 3h 43 xX 24 
53 8-10 i H 53 “10 6k x 3t 5 x 2 
6 Seca t 1 6 103 6h X Bt 5t xX 23 
6} 4— 0 : a lys 6} 114 6} x 3h ; 5k x 29 
6h a2 | ¥ ls aly. | ere es 
63 4— 2 oa 1 : 14 64 12 7k x 8% q 5g X 8 
7 cc. 1 14 ‘i f 123 ax 4 6 x 3} 
it rr ; lys 1t it 13 : 7 x «44 6 ix) 3t 5S 
7 41— 6 Ls Lys 7 134 a x4 | 6b x 3b 
74 6 Te j 13 74 4 . |. 8} x 4 6+ Xx 33 
8 4— 8 14 12 ee gh x 43 6h x 4 53 x 3h 
83 5— 0 1t 14 8h : ace 9 x5 vi x 4 6 x .8E 
9 5- 4 1s 1 9 i6¢ | 9h X Bt 7h x 44 64 X 3h 
95 i 8 13 1h 94 47 / 10 X 53 8 XxX 45 1 ad. 
10 6-0 3 lye 13 10 18 ; 103 X 6 + 8k x 4 ke xX 4 
104 6-4 | Ik 1} 104 a9 11° RS | px 48 i 
ul 6— 8 ee) us | ou 19h ik x 6} ok X 5 8k x 4h 
4 eres | eer 2 us 204 12 x7 10 x ot Bh x 5 
12 eee ee 2 pm | 2wW 12h x Th 10h x 54 9 x5 
125 8— 0 ‘ 124 224 43 x Th 11 |x 5% 95 x 5 
13 8— 0 13 =e 234 134 X 7% TIX OF LORD 
134 8— 0 13} abe | Ma xB 114 x 6 10 x 5t 
14 8— 0 14 25 144 x 8 12 js 6 105 x 5t 
144 8— 0 144 264 15 X 83 12 X 6% 105 x 53 
15 8— 0 15 27 : 154 x 8} 123 x 63 11 x5} 
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TABLE 46 


TILLERS and QUADRANTS. 


BOLTS for BOLTED 


14 


15 


Di ONE BOLT EACH SIDE. TWO BOLTS EACH SIDE. FOUR BOLTS EACH SIDE. 
ameter hickn 
of Rudder = — “ a of ee 
Head as per Coupling. 
Table 41, Distance Distance Inner Bolts Outer Bolts 
Diameter. Centre to Centre. Ppamerery Centre to Centre. Diameter: Centre to Centre. Centre to Centre. 
Inches. Inches. Inches. Inches. Inches. Inches. Inches, Inches. Inches 
4 13 12 13 vail i 9} 15 14 
4} % 13 14 12 1 103 164 1g 
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MASTS of STEAM VESSELS. TABLE 47 


ee en re mae ET 


TO HOUNDS. ; ; : | TO HOUNDS. . 5 
Feet. Inches. Inches. Feet. ¥ Inches. : Inches. 
30 16 X-30 13} X -26 57 25 X +38 204 x +34 
33 17 X30 if 14 x26 60 26 x40 8h 86 
36 . 18x32 a ; 144 x -28 7 63 ae 27 X42 : 22 X36 
39...| 19x32 | a» 15X28 oo. | ‘ue 28 X44 98 X88 
a, 20X34 16 x-302| SC 29 x +46 oe eee 
Pr rte) an nn ae panei — gox4g | KO 
> 48 29X36 1g x82 15 31 X50 , . 26 X40 ~ 
oi inant 93 X-36 as eee X32 78 : 32X-50 ps dell Bae : 
Paci 94x38 | 20 Xk 81 33x50. | 28 x-40 


STAYS to MASTS of STEAMERS. TABLE 48 


LENGTH OF MAST | SHROUDS TO EACH SIDE OF TOP MAST BACK STAY. FORE TOP MAST STAY. 


FROM UPPER DECK MAST. FORE STAY. 
id Number. Size. Number. Size. Number. Size. 
Feet. Inches. Inches. Inches. Inches. 
30 2 25 1 14 —_ — 23 


33 2 oa 1 13 — — 3 


2 — — 3 
3h 


36 


bo 
ee 
— 


39 3 3 1 2} 1 2} 
42 3 3} 1 24 1 24 


45 3 3} 1 23 1 23 


48 3 34 1 3 1 3 


51 3 33 1 3 1 3 


54 3 4 1 3 1 


57 3 4 1 


3 
60 3 4} 1 3 1 


63 
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MASTS of SAILING VESSELS. TABLE 49 
EE ease eeeyersire meee reenie e o1 Eae err e sv aad eee 
LENGTH OF MAST. DIAMETER AND THICKNESS OF MAST. gitue or Awake | CHEEKS. 
Fore and aft Rig.| Square Rig. Partners. Heel. Hounds. Head. fo eee sec ince | Mises Of Angle Bars. 
Feet. Feet. ' Inches. Inches. Inches. Inches. Inches. Inches, Inches, Inches. Inches. | Inches. Inches. 
36 80. | 16 | -80) {18 | -26 184 | -26 | 11 | -24 | | 40 By X25 X34 
38 31 | 17 “30 135 | -26 14 26 114 | -24 | | “40 34x38 X-36 
41 se tf) is | serosa | fee Peas ff 26 Peet!) 86 | | -40 3hxB x-36 
44 35 | 0 | et APS5 f-so fash | 80 |’ Hed] -26 | ou 4 xB x40 
47 37. | 20 | -84 16 | -30 164 | -30 13h | 30 | | -44 4 x8 x-40 
50 39 | 21 | +34 16} 30 | 17% | -30 14 | -30 | | 44 4 x3 X-40 
53 41 22 “36 17 “30 18} | -30 144 | -30 | } 46 44x38 X-40 
56 43 | 23 36 18 30 19 30 15h | -30 | 46— 4kx3 X-44 
60 45 | 24 36 19 30 20 30 16 30 | | -48 4hxB X44 
64 48 25 40 19% | -34 21 “34. 164 | -34 | | “50 5 x8 X-46 
68 5020S | «26 «| «(40 20 | -34 214 | -34 174 | -34 | [50 | 5 x8 x-50 ! 
72 53 | 27 anil 21 34 22% | +84 18 B40] | “50 5 x8hx-50 
77 55 | 38 “44 22 36 23 “36 184 | 36 | 34x38 x-40 | “54 5 x 34 x “50 
82 ss 29° | -46 «| 2k | 36° | 24 | 86 | 194 | -86 | 4 xsx-40 | “Bd 5X4 X-D4 
~ 60 30 46 23 -40 25 -40 20 36 4 X8X-44 | ss | 6 x4 x BA 
as 63 | 381 50 24 “40 26 “40 20h | 36 | 4)xBx-44 | :60 6 x sax 56 
65 | 82 | -50 25 | -40 26h | -40 21 | -36 5 xB8x-46 “60 6 x4 X-56 
68 33 “50 26 “40 27 40 21k | 36 | 5 x8x-48 | -60 6 x4 x-56) 
| 


HEEL. CAP. BED. HEEL. CAP. 

ed SIZES OF ANGLE fi 
BARS. 
Diameter. | Thickness.|/Diameter| Thickness. Thickness. . | Dismeter. | Thickness.| Diameter Thickness.| Diameter. 


Inches. Inches. | Inches. Inches. Inches. Inches. Inches. Inches, 3 Inches. Inches, Inches. 
164 +30 14 30 24 x2 x-80 254 “40 p “36 174 84x38 x-36 


30 3 30 | 2x2 x-80 264 “40 : 36 | 184 32 | 4 X38 x-40 


+30 : 30 | 38 x2 x80] 2 44 { “40 “ 4 X3hx-40 


“34 30 |3 x2 xX-:30] 2 “44 “40 : f 4 X3}X-40 


“34. 30 | 3 x24x-30] 2 : “46 ry: . p 36 | 44x34X-42 


34 “ 3 X83 X-32 5 B “46 § . § “36 44 x 34 Xx +44 


36 . 3hx3 x-34 46 . 23 36 | 4X 35X46 
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YARDS and TOPMASTS 


Length 


Centre. 


First Quarter. 


Second Quarter. 


Third Quarter, 
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Ends at Cleats. 


Cleated. 
Dia. 


Thickness. 


Dia. 


Thickness. 


Dia. 


Thickness. 


Dia. 


Thickness.| Dia. | Thickness. 


of SAILING VESSELS. 


Heel. 


Length. 
Dia. 


Feet. Inches. 


32 8 


Inches. 


“18 


Inches, 


18 


Inches. 


7} 


Inches. 


18 


Inches. 


6 


Inches. Inches. Inches. 


18 4 +12 


Feet. Inches. 


12 12 


Thickness. 


Inches. 


24 


36 9 


“18 


“18 


18 


“18 44 | °12 


184 | 124 


24 


TOPMASTS. 


TABLE 50 


Lower part of Head. 


Dia. 


Inches. 


103 


11 


Thickness. 


Inches. 


24 


24 


Head. 


Dia. 


Inches. 


9 


9% 


40 10 


20 


20 


18 


18 5 12 


15 13 


24 


114 


24 


Thickness. 


Inches. 


18 


44 11 


22 


Ww 
we 


18 


“18 5} | 12 


164 | 14 


“26 


124 


24 


24 


18 6 14 


26 


13 


24 


52 13 


“24 


vo 
wo 


18 | 63 | -14 


“30 


13} 


56 14 


+26 


“24 


20 “16 


ba | 


30 


14 


26 


60 15 


26 


26 


26 


+22 7 | -16 


22% | 164 


30 


144 


+26 


64 16 


30 


30 


30 


24 17 


“34 


15 


30 


68 17 


30 


30 


“30 


24 | 8h | -18 


253 | 18 


34 


16 


“30 


72 18 


30 


30 


“30 


26 | 9 18 


27 18} 


34 


163 


30 


76 19 


“32 


“30 


“30 


283 | 19 


34 


17 


30 


80 20 


“36 


“30 


18 


30 


30 20 


34 


18 


30 


84 21 


40 


“34 


19 


30 


30 | 105 | -24 


314 | 203 


*B4 


184 


“30 


88 22 


40 


“B34 


30 


30 | 11 | -24 


-40 


33 21 
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19 


30 


SECOND LONGITUDINAL NUMERAL 


L x (B + D). 


870 


STANDING RIGGING of SAILING VESSELS. 


11400 12800 | 14200 


TABLE 51 


(See Continuation.) 


Size. 
Inches. 


Fore and Mar Shrouds 


Size. 
Inches. 


5 of 34 6 of 4 6 of 44 


” ” 


” ” 


1} 14 14 


93 x5; | 10X6 105 x6 


Size. 


ze, 
No. Inches. No. Inches. 


and cap and cap 


” ” 


Lanyards (hemp) 


43 5 5} 


Rigging screws, diameter at bottom of thread 


Rigging screws, diameter of pins .. 


” ” 


Topmast backstays -.. 


” ” 


Top-gallant backstays 


Lower stays ..- 


33 | 3 of 4 | 8 ot 43 


” ” 


Topmast stays 


” ” 


Top-gallant stays 


Mizzen Shrouds 


5 of 23.| 5 of 3 | 5 of 3t 


co 


Topmast backstays 


Top-gallant backstays 


Lower stays 


Topmast stays .. 


” 


Top-gallant stays 


2, 2/3 ,8 |8 » 8k 


i 
an 
bo 
bo 
bo 
bo 
aim 


bo 
as 
bo 
oo 
bo 
Ss) 
> 


and cap 


> Pa 


Bosstay Bar 


15 2 24 
24 3 8t 


Sy Chain 


Bowsprir Shrouds (chain) 
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TABLE 51 


(Concluded. ) 


STANDING RIGGING of SAILING VESSELS. 


15600 | 17000 18400 20000 21900 | 24200 


SECOND LONGITUDINAL NUMERAL 
L x (B+ D). | 
: a. oe i. si ay ee ae Alzece|| at ueines Size. Size. 
| No. Inches| N° Inches.| N% Inches.| 8 Inches. No. ynohes. | NX Inches, No. Inches. 
3 1 
Fore and Mary Shrouds | 6 of 44) 6 of 44) 6 of 4G 6 of 42] 6 of 5 |6 of SE| G6 of BF 
——— — = e _\and cap ————|and cap land cap and cap and cap and cap and cap 


” » Chain plates... ee ee: 2 25 2 28 24 2% 
~ . a — —- ~ _ — = — iD = 

ie »  Dead-eyes ... ae Fae = Sele iG 114x64 | 12x7 os — ae 

” » Lanyards (hemp) ..- es is ‘.) 5} 5} 6 — = i 

” " Rigging screws, diameter at bottom of thread 13 13 17 1% 2 23 


” ” Rigging screws, diameter of pins ..- ral 14 


Topmast backstays ... aes Sos 13 of 44/8 of 44/3 of 49] 3 of 4e 


bo 


” + Top-gallant backstays ae 5 ei fie Pees 


: Lower stays... oad Gee ee ara cate Fy MET? SS Se ee 7 


+ 3 Topmast stays ‘ca a 4bi8 5 4443 se £148) og el oS 
} } 
_ _ on = — a j | _ 
+ ,,  Top-gallant stays ... Bes = ee 8 3} 3h 33 35 | 4} 
— z = poe) — =| Se 3 
Mizzen Shrouds - se oe = a | 5 of 8{5 of 3315 of 4 15 of 4b] 5 of 4¢|5 of 49/5 of 4h 
— — _____ land cap and cap and cap and cap and cap ——— |and cap and cap —-——- 
».  Topmast backstays  .-- — es taht: @ AE» BE OL 44/3 , 44/3 » 48/3 » 44 


,  Top-gallant backstays ... a cs Sl 9 ge OE] Bm, De ORL 2 o |S ee 2 , 3 5 


9 
we 
bo 


», Lower stays = 


,,  Topmast stays ... ae ee oe es a ee 1 a oe eee ee ae 43 ” » 43 ” 


,,  Top-gallant stays “iss = oes oak ae 2t 23 23 23 8 


Bopsray Bar .-- ae a oe ee - ms 34 33 33 4 


a Pin® Xe Rs a & 4 $3 cal 24 25 23 


} | 12 13 14 15 
Chain eee eee ose eke AC eos lté lié lie lié 


Bowspnrit Shrouds (chain) 
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ANCHOR CRANES. TABLE 52 


OUTREACH OF CRANE. 
WEIGHT 
Feot. | Feet. a | a are ie Feet. ; | : essen aH ~ Beaks os a Feet. m 
sete or 9 10 | 1 12 | 13 | 14 | 15 | 
INCLUDING — 4 — a — ~ ates EO A i | = S. a -_ 
STOCK. DIAMETER OF MAIN POST AT DECK. 
Cwts. ya Inches. “| hosth Inches. Inches. Inches. | Inches. Inches. Inches. 
20 6 6} 64 64 64 7 74 
25 6} 6y 7 7t 7t 7 74 
| r i) Ee ey a ig 3 a aes Pe a 
30 7 73 7 74 74 8 8t 
35 74 74 73 8 8 8} 84 
40 7 73 8 8} 8} 83 9 
45 8 8} 83 83 9 9} 94 
| oe S vam jee. Bri Le be 2 
50 | BE! aid 8h | 9 ot 94 93 
5D 8} 8} 9 | 9} 93 93 10 
60 83 9 9} 95 93 10 10} 
CORRESPONDING DIMENSIONS OF MAIN POST, TIE RODS AND JIBS. 
Inches. Inches. Inches. | Inches. Inches. | Inches. Inches. | Inches. Inches. Inches. 
Diameter of Main Post at Deck ...| 6 a 1 rah? 8 3 is er a et | 10 103 
| |- ra i x | | —| 
SS acre aan? at ha, Tee: ‘etwas oh | 28 ob | 28 | 23 2 
! ee Ts 31th ; | : 
| 
Jib (Diameter at Middle) ... +.) 3 | 3} 34°!" st 4 4} 45 | 4% | 5 5} 


Where two tie rods are fitted the diameter of each is to be three-quarters that of the single rod required. 


Nicaea ae we ee Lakes | 33 hee | ee ee 


TABLE OF EQUIVALENT SIZES. 


| ns. | Ins. | Ins. 


DIAMETER IN INCHES Ins. | Ins. | Ins. | Ins. | Ins. | Ins. | Ins. | Ins. Ins. | Ins. | Ins. | Ins. | Ins. | Ins. Ins. | Ins. | Ins. | Ins. | Ins. | Ins. I 
AT DECK OF SOLID é : Fi 1 | 7 
WROUGHT IRON DAVITS 3 3} | 34 | 33 | 4 4} | 4 4815 | 5 5 5% | 6 6 6 iy oe hf 7 4 fi 8 8 8 
OR OF MAIN POSTS v4 5 o4 + | $ 4 | t 2 4 t 3 4 2 4 t s 
OF ANCHOR CRANES. 
— aie —— i iene + Se: mt a ' oF —_— * a —_ — a 
DIAMETER AND THICKNESS yey | 23 ee 1 ables Ae 1 | 3 3 
IN INCHES OF APPROVED £07) 45 | 4} | 5t bt | 53 | 6 | 63 | 63 | 7 7t | 74 | 72 | 82 | 83) 9 | 9 9} | 9} \10F 10 [10% |11 
WELDLESS DRAWN | x Gee a a lene st x x | xX Melee x x x x x x x x x 
STEEL HOLLOW BOLD pee a pe eet Ieper pee a fine et eg eet pe pees Go me fos See Pe Ore Oe) Om ue gy pe Sey esis Om re, ype a YS 
OR ANCHOR DAVITS. | ve | xe | xe | re | re | re | 18 | Te | te | 16 vs | re | ve | xe | ro | 16 | Te | 16 | 16 | 16 | Te 
] | | 
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TABLE 53 


(See Continuation. ) 


ANCHORS and CHAINS for STEAM VESSELS. 


ANCHORS. CHAIN CABLES. 
ice mer a | = oa Bower rey Se aes ape rre 
ment as Number. - ._——_— - Stud Chain Cables. 
Inserted a Ex Stock. ___ Stookless. | eee | es es Sr 
ar Collec- Collec- Minti- | Proved to Breaking | Minimum 
Column 7. Bowers. Stream. | Weight. Test. wasnt. Weight. Test. ed Stream,| Test. |Length. — a og Test. Weight. 
Cwts. Tons. Cwts. Owts. Tons. Cwts. Cwts. Tons. Fms. | Inches. Tong, Tons, Cwts. 
a 2 1 34 | 546 v 44} 643 83 3/ — | 120| B55 | 12% 29 
b 2 1 44 | 633 84 bt | 733 | 103 | 14] 838 | 120] Te] 108 154 343 
c 2 1 5 Tigo | 10 6¢ | she} 1295] 12] 4c | 185] 8] 11% 174% 46 
e-s a 2 1 53 | 8 114.| zt] 98 | 144] 24] 438] 165] 7 | 18% | 208 64} 
e 2 1 64 | 838 | 18 8} | 10x85 | 16¢ | 23] 5% | 165) 78 | 15yo | 223% 744 
J 2 1 74 | 9f> | 144] 9 | 11¥o | 18 3 530 | 165 | 1 18 27 84 
g 8 1 8+ | 10g | 234 | 10¢ | 12s5 | 294 | 3h) 536) 165 | lve | 20x | 30ro 95 
h 3 1 TO. | 12 28h | 124 | 1439 | 3855] 4 Gay | 195 | lve | 229 344 126} 
1 3 1 113 | 133% | 334 | 14% | 16a 41% | 4¢ | 6323] 195 | Pe | 253 38 1414 
8900 a 3 1 134 | 153% | 384 | 16% | 18 48 | 441 7s | 210] 445 | 28) | 42% 168 
9700 k 3 1 15} | 164 434 | 19 | 1933 | 54¢ | 54 | 750 | 210] live |) 31 464 1854 
10600 Ui 3 1 17 | 18% | 48h | 214 | 2136 | 603 | 53] 8 210 | ly’ | 34 51 203 
11600 m | 8 1 18% | 1933 | 534 | 23t | 230% | 663 | 6 | Seo | 210 | Ive | 378 | 55% 229 
12700 n 3 1 20% | 215% | 58h | 254 | 2555 | 73 64 | 835 | 210 | 11% | 401% | 58% | 242 
13900 0 3 1 22% | 2238 | 64 28 | 273 | 80 7 9x5 | 240 | Ine | 43y% | Glo | 2983 
15200 p 3 1 244 | 24,8 | 694 | 304 | 29 87 73 | 948 | 240 | 148) 4715 | 66x | 3194 
16700 q 3 1 264 | 26 75 83 | 3033 | 94 84 | 1033 | 240 | 143 | 514 714 3443 
18500 - 8 1 28} | 2748 | 81 354 | 3238 | 101 9} | 115% | 240 | 142 | 553 774 3705 
20600 s 8 i | 31 295% | 88 88% | 3448 | 110 | 10 | 12 240 | 148 | 594 824 3973 
22700 t 3 1 38} | 3185 | 954 | 42 | 37% | 1194] 11 | 1258 | 240 | 14¢ | 634 884% 425} 
25000 u 3 1 86 | 33825 | 1038 45 | 398; | 128 | 12 | 1833 | 270 | 148| 67% | 945 | 5114 
27300 v 3 1 39 | 85e% | 111 488 | 4143 | 189 | 18 143% | 270 | 2 72 100;%5 538} 
29700 w 3 1 42 | 3785 | 119} | 524 | 4338 | 1494 | 14 | 1533 | 270 | 216 | 76x | 10715 5734 
32200 rT 3 1 45 | 39x% | 128 56} | 468, | 160 | 15 | 1638] 270 | 2¥ | 81d | 1133 6084 
34800 y 3 1 48 | 413% | 1364 | 60 | 48 | 1704 | 164 | 1733 | 270 | 26 | 86% | 120y% 6454 
37600 Zz 8 1 bie 43 1454 | 63% | 50s% | 182 | 174 | 1833 | 270 | 2x | 915 | 127y5 | 682 
40400 at 3 1 es 54h | 45ay | 1554 | 68 | 5243 | 1945 | 19 | 193 | 270 2%, | 964 | 1849 7203 
43200 bt 3 1 58 | 47% | 1654 | 724 | 55 207 | 204 | 213% | 800 | 23% | 101q%o | 14275 | 8444 
46000 ct 3 1 61} | 49385 | 1754 | 77 | 57x’ | 2194 | 22 | 22x%5 | 300 | 2x5 | 106yo | 1498 890} 
48800 dt 3 1 65 | 51 1854 | 814 | 5935 | 282 | 23h | 2335 | 800 | 2x’ | 112y% | 15770 | 940 
51600 et : 1 684 | 5218 | 195} | 854 | Glofs | 2444 | 25 | 2435 | 300 | 2x | 116y | 1638 989 
54600 ft — 3 1 72 | 5438 | 206 90 | 63x85 | 2574 | 264 | 26 800 | 232 | 120% | 1694 1040 
57600 gt 3 1 76 | 5635 | 217 95 | 65s'5 | 271 | 28 | 27x50 | 380 | 248 | 1255 | 1758 1200 
60600 ht 3 1 80 | 58k2 | 228 | 100 | 67% | 285 | 295 | 28% | 330 | 278 | 1290 | 181 1258 
63800 it 3 1! 834 | 60sts | 238 | 1044 | 683$ | 298 | 81 | 29% | 330 212 | 18375 | 1864 1317 
67000 jt 3 1 87 | 614% | 248 | 109 | 7032 | 811 | 324 | 3043 | 880 | 248 | 137y% | 1928 1378 
70200 kt 3 1 91 | 6832 | 259 |.1184 | 72x. | 824 | 34_| 3132 | 330 | 238 | 141,% |1983 | 1440 
73400 lt 3 1 94% | 65's | 269 | 118 | 74 836 | 35% | 8243 | 330 | 3 145y%o | 204y'5 | 1503 
76800 mt 8 1 98 | 6632 | 279 | 1225 | 754§ | 349 37t | 333§ | 330 | 3ye | 149y% | 20975 | 1568 
80200 nt 3 1 1014 | 6738 | 290 | 127 | 7646 | 862 | 39 353% | 330 | 83% | 158% | 215 1634 
83800 ot 8 1 1054 | 69s | 301: | 182 | 7838 | 876 | 40% | 36g | 330 | 3% 157 0 | 2203 1701 
87600 pt 3 1 | 1094 | 7036 | 312. | 187 | 8035 | 890 | 425 | 8739 | 330 | Bie | 161i% | 226% | 1769 
91600 qt 3 1 | 118h | 72s | 324 | 142 | 8143 | 404 | 444 | 3845 | 330 | Bye | 16574 231,%, | 1839 
95800 rt 8 1 | 118 | 74 836 | 1474 | 88s | 420 | 46 | 3935 | 330 | Bye | 1698 | 2365 | 1910 
100200 8 $ 1 | 1223 | 7543 | 849 | 153 | 85 436 | 474 | 4035 | 330 | 37. | 1723. | 241,% | 1983 
105000 tt 3 1 | 127 | 7638 | 362 | 159 | 863¢ | 452 | 494 | 42s' | 330 | By | 176y% | 246y%%.| 2057 
; | | | | | 


* Where the equipment number lies between any two consecutive numbers given in the Table the equipment is to be governed by the greater. 
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ANCHORS and CHAINS for STEAM VESSELS. TABLE OD 
(Concluded. ) 
STREAM CHAIN OR STEEL WIRE. aanke On Wenn Wik. apo aaiaca eS 
Letters a = ae — _—s-- ___- HEMP OR STEEL WIRE. foes 
3* EQUIPMENT manip: Chain. Steel Wire. | Hemp. Steel Wire. Hawsers. Warps. 
inserted — cael ———— = 

NUMBER. nageied Length. | Minimum Wetght. Length. a Hemp. *suecl Hemp. “pieol 
Scheant Biss, | — | Size. ——— Size. Size. ae Hach. | yumber.|__ Rope. | Number. Rope. 

van .| tece, , Rize. | PU ize. | SI=* 

Le 1 : weed’ . () ey 

Fathoms.| Inches, Cwt. Cwt. Inches. Tons. | Fathoms.| Inches. | Inches. Tons. || Fathoms. Inches, | Iuches. Inches. | Inches. 
3000 a | 45 te 64 | w%\|—Al — 75 be | 2 A\| 83] 90 1 3 Sf Se — pe 
3600 b 45 os 8 83 | 2 83] 75 | 6 2t) | 10:8 | 90 1 4 — py — tr 
4200 Cc 45 xe 8 si | 2 83] 75 6 2t| | 108 || 90 1 4 _ eae (ami — 
4800 d 45 | 48 93 | 103 | 2t|| 108) 75 64 241} 108] 90 | 1 4 — fe] ee 
5400 é 45 18 93 | 10h | 2] | 108] 75 7 23 13-2 || 90 1 5 13 == — = 

goo | f | 46 | | ta | 22 | Obl] dee] vo | 75 | Be) | 2am) oo} Ree. Teo 
6700 | g | 60 1. | 144 | 158 | 2h! | 182) 75 | 7h | 2 | | 182 | 90 1 5h | 2 — | — for 
7400 h 60 42 | 17] 18 | 29) | 152] 75 | 8 23) | 15:2 || 90 1 6 %*#|/—|}—|- 
gi00 | | 6o | 3$ | 20h) 22 | 8 || 186| 75 | 8h | 22)) 152) 90 | 1 | 6 ashe) 
8900 | J 60 13 | 20h | 22 | 8 18-6 | 75 | 8k | 2%,| 152] 90 1 6 2t 1 4 ore 
9700 k 60 14 | oBk | 25h | 3h) | 21-7] 90 9 3 || 186 || 90 1 6 2t 1 5 13 
10600 l 60 44 | opk | 25h | 32) | 21-7] 90 | 9 3 18-6 | 90 1 6 eee 5 1 
11600 m 60 ig 27 29 34| | 25:7 | 90 | — 3h) 21-7 |) 90 1 6 2 1 5 13 
12700 n 75 46 | 8a 35% | 3%| | 25-7] 90 = 3t | 21:7 | 90 1 6 oF 1 5 13 
13900 | 9 | 75 | 1 gat | 41¢| s$2| 29:3) 90 | — | 8h} | 21-7] 90 1 6 24 1 ae 
15200 | Pp 7) aly Hs | get | 414 | 33! | 29:3] 90 | *— | 8f) | 21-7] 90 2 6 2t 2 5 13 
16700 q 75 | lps | 484 | 464 | 4 || 332] 90 | — 341 | 25-7 || 90 2 6 2 2 5 | 
18500 7 75 | lye | 484 | 46¢ | 4 33-2 | 90 = 34! | 25-7 || 90 2 6 2h 2 5 13 
20600 8 75 | 12 | 48% | 52 | 4¢|| 364] 90 | — | 4 33-2 | 90 2 7 2 2 6 | 2t 
92700 t 75 | 12; | 485 | 52 | 4¢/| 364)100 | — | 4 33-2 | 90 2 7 2 2 6 | 2 
25000 | wu 90 | 12, | 51¢| G2t| 4¢!| 364] 100 | — | 4 33-2 || 90 2 7 25 4) Vee 
27300 v 90 | lve | Gdt| 69} | 44)| 483] 120 | — | 4 33-2 | 90 2 7 24 2 7 | 
29700 uw 90 | 1lfs | 65 698 | 44] | 48-3 | 120 — | 4}!]| 48:3] 90 2 7 24 2 7 24 
32200 x 90 lf: | 65 69% | 44; | 48:3] 120 | — 44 || 43:3 | 90 2 7 24 2 7 24 
34800 y 90 | lye | 72 77 | 43\| 47-0) 120 | — | 4%]| 470] 90 2 8 23 2 7 | 2% 
37600 Zz 90 | lis | 72 77 | 4%|| 470] 120 | — |_BM) 528] 90 2 8 24 2 7 Vosy 
40400 | at | 90 | Ife | 72h | 95. | 5. |\| S88.) .120 | — | 49%) 646) 20) 2 4-8 2} | 2 | 7 | % 
43200 | Ot | 120 | Ive | 106 | 1184] 5 528 | 130 | — | 5 70-9 | 100 2 8 23 2 8 | 2% 
4go0o | et | 120 | Ings | 106 | 1134 |_5.V| 52:8) 180 | — 5t| | 77-5 | 100 2 8 24 2 e |, 2 

4gg00 | dt | 120 | 1% | 116 | 124 | 434) 64-6 | 180 | — bE) | 84-4 | 100 2 8 24 ey Shy ee. 
51600 | et | 120 | 1s | 116 | 124 | 4%] | 646]130 | — 54 || 844)100 | 2 | 8 23 2 8 | 2 
54600 | ft | 120 | Ive | 1263 | 1355) 5 || 70-9 130 —_— 5k) | 84-4 || 100 2 8 23 2 8 24 
57600 | gt | 120 | Ife | 188t | 1465 | 5b! | 844] 130 | — 64 | | 112-3 | 100 2 8 25 e | 8 me 
goe0o | At | 120 | 1% | 138¢ | 1464 | 53, | 84-4] 180 | — 64 || 112-3 | 120 2 8 24 2 8 25 
63800 | it | 120 | 1vs | 1494 | 159 | 54] | 844] 180 | — 6} | | 112-3 || 120 2 8 24 2 8 | 23 
67000 | jt | 120 | 148 1593 | 1714 | 5h! | 844] 180 | — 641 | 112-3 | 120 2 8 | 2 | 8 23 
70200 | kt | 150 114 | 2154 | 2314 | 6 | | 99-1 | 140 — 7 130-7 || 120 3 8 29 2 8 25 
73400 | it | 150 | 143 | 2314 | 2494 | 6 %| 991) 140 | — | 7 | 11807 120 3 8 23 2 8 | 24 
76800 | mt | 150 | 143 | 2484 | 2684 | 6 || 99:2] 140 | — | 7 } | 1807 120 Baws 2a eo. 24 
30200 | mt | 150 | 13% | 248) | 268) | 6 || 99-1] 140 | — | 7 | 180-7 | 120 3 4 8B 23 | 8 8 | 2% 
s3s00 | of | 150 | 134 | 265% | 288 | ob: |1128] 140 | — | 7 | |1807] 120 | 8 | 8 4 | 8 8 | 2% 

87600 | pt | 150 | 14% | 2654 | 288 64! (112-8 | 140 | — |_7 v/ 180-7 | 120 3 8 24 3 8 | 24 
91600 | gt | 150 | 148 | 284 | 309 | 6b||1128] 150 | — | 8 4) 1468 “yo | 38 | 8 24 | 8 8 | 2% 
95800 | rt | 150 | 138 | 284 | 309 | 6h! |1123]150 | — | 8 4 148-8 | 120 3 8 23 3 8 fogs 
100200 | st | 150 | 2 299} | 330 | 7 | |180-7| 150 | — | 8 1) 1488 } 120 3 8 24 3 8 | 24 
105000 | tf | 150 | 2 299} | 330 | 7 v\180-7) 150 | — | 8v fies | 120 3 8 23 8 | 23 


% Where the equipment number lies between any two consecutive numbers given in the Table the equipment is to be governed by the greater. 


(b) 6X12 Flexible Steel Wire Ropes. —(¢) 6x 24 Special Flexible Steel Wire Ropes. — (@) 6 x 80 Special Flexible Steel Wire Ropes. 
Luoyv’s Reqisrer oF Surpprna, Loxpox.—12/h December, 1929. 25 
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TABLE D4 


(See Continuation. ) 


ANCHORS and CHAINS for SAILING VESSELS. 


ANCHORS. CHAIN CABLES. 


Letters | 
ty Bower Anchors. Stream and Kedge Anchors. 
% EQUIPMENT) ment as Number. Stud Chain Cables. 
inserted 
NUMBER. eas Ex Stock. Ex Stock. 
column 8 
| Collective Minimum | Proved to | Breaking | Minimum 
Bowers. Stream.) Kedge. | Weight. Test. Weight. || Stream. Test. Kedge. | Test. Length, Size. a Test. Weight. 
| Cwts. Tons, Cwts. 9 Cwts. Tons. Cwts. Tons. Fms. Inches. Tons, Tons, Cwts. 
2100 a 2 1 i 3} 538 7 3 -- 4 — 120 ar 8x5 124 29 
2500 bb ) eo aie ad) Bat gi | i 343 + | — 120 12 | 103 15} 34} 
3000 i oe ae oe oe oe 10 1} 318 $ = 185 43 | 41% rs 46 
3400 d 2) 1/1] 58] 8 113 1} 318 3 = 165 14 | 183 208 | 64 
3900 e 2 1 1 | 163 88 13 2 436 1 — 165 1g 1535 2815 744 
4300 7 2 Fi 4 74 | 9% 14} 2} 4h5 | 1 _ 165 | 1 18 27 84 
4800 g G-he1 | 1°) SET ve 23h Qh b 14 | 833 | 165 | Ise | 20% | 80; 95} 
5300 h 3 1 1 10 12 28% 33 635 1} 4s 195 1¥5 223 344 126} 
5900 z a-$2 1 | 12 | 183% 34} Sl lise ied 4ie 195 | 13, | 253 38 141} 
6500 J $ fe1 | a] 28h] assy 38} 43 7H) Po 210 | lyse | 284 423 168 
7100 k 8 |} 1 1 | 153] 163 43} bt 744 | 22 | 5 | 210 | ye | 81 464 185} 
7700 l 3 1 1 17 183° 48} 5} 746 23 Bay 240 115 84 51 2324 
8400 m 3 1 1 19 1933 54 65 8k 3} 53¢ 240 1x5 874 558 2544 
9200 n 3 1 1 21 2143 60 7t 9% 33 518 240 125 404% 58y5 2764 
10100 0 3 1 1 234 | 2328 67 8 1035 4 635 270 145 43,°5 61 yo 336 
[ae ‘ J ' ie ferret 
11100 Pp) 8. ett! | 3) Sob Ser 723 si | 1033 | 44 | 632 | 270 | 138 | 47% | 66x% | 8593 
12300 g | 8 }e1 | a | avd] gens 79 8} | 1083 | 43 | 63% | 270 | 143 | 51d 713 3873 
13600 r 3 1 1 30 28413 85} 9} 114 43 735 270 133 554 774 4164} 
15100 s | 8; 1] 1 | 82 | 80%5 91 | 103 | 12% | 5t | 7H | 270 | 148°] 598 824 447} 
16800 | ¢ 8 | 1 1 | 84 | 8132 97 103 | 1238 | 58 | 738 | 270 | 146 | 68% 8835, | 478} 
18600 u 3 Led 363 | 385 | 104 11} | 133% 5} 734 270 134 6775 | Ida's 511} 
2 7 1? — —— = i. — — 
20500 v | 8] 1 | 1 | 88 | 3438 | 108 | 113 | 18% | 5% | 8 270 | 2 72 | 1005 | 538% 
22700 | w | 8} 1 | 1 | 40 | 353 | 114 | 12 | 1833 | 6 | 8x | 270 | Qe | 76xo | 107%o | 5788 
25200 2 | 8 |1 | 1 | 42 | 87% | 1199 | 18 | 15 | GF | 9 | 800 | 2% | 868 | 120%5 | 7175 
| 7 | | — = _|_ eats mae 'f a |_ es oes Pekeantiiciet 
| | | | 
27900 y | 8 | 1] 1 | 45 | 89% | 428 | 15k | 163$ | 73 | 933 | 800 | 2% | 964 | 184% | 801 
2 | 101} | 142y | 44} 


%* Where the equipment number lies between any two consecutive numbers given in the Table the equipment is to be governed by the greater. 
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TABLE 54 


ANCHORS and CHAINS for SAILING VESSELS. 
(Concluded. ) 


HAWSERS AND WARPS. 
BAM, CHAIN OR STEEL WIRE. TOWLINE 
Letters - ~ si HEMP, OR SEBEL WIE. HEMP OR STEEL WIRE. 
eters | _ es 
* EQUIPMENT quip. Chain. ee Kenn. | 7a Hawsers. Warps. 
inserted = z a Flexible Flexible 
NUMBER. meciler Length. Minimum Weight. Length. “% : Hemp. a Hemp. — 
column 8 a et ey Pe sine, | Ee jPrganeney Dt; | sremnees]___ _5) Bowes_latamaber. Rope. 
Stud Short : Size. Size. 
Link. Link. Size. (b) Size. (b) 
Fathoms.| Inches Cwt. Cwt. Inches. Tons, ||Fathoms.| Inches. | Inches. Tons. || Fathoms. Inches. | Inches, Inches. | Inches. 
2100 a 45 ts 5t aie — | | 75 5 14 6-4 | 90 1 Sic— lem | Sek 
2500 b 45 os 64 i - | = 75 5} | 2 83 | 90 1 3s ft— ko | aoe 
3000 c 45 ts 6h |  7ele— — 75 5 | 2 8:3 || 90 1 3 — _ -— — 
3400 d | 45 = 5 6h | 2%! — | 75 6 2} | 108 | 90 1 3) — | o-oo 
3900 e 45 ts 8 8% 8:3 | 75 64 | 2¢ | 108 | 90 1 _ — —|—- 
4300 fi 45 Ys 8 8} 8-3 | 75 6} | 2t | 108 | 90 1 4)/—/),—|]—oi—- 
4800 g 45 18 93 | 103 | 2¢ | 108 | 75 7 2k | 18-2 || 90 1 4 — fae 
5300 h 45 19 93 | 104 | 2 | 108 | 75 7 | 24 | 182 | 90 1 5 | 18 /—|—]- 
5900 a 60 42 | 34h | 152] 23 | 15-2 | 75 8 | 2% | 152 | 90 1 5k | 2 —|—),-— 
6500 ) 60 42 | 14h] 153 | 23 | 15:2 | 75 8 23 | 152 || 90 1 5 | 2 —}—]|]—- 
7100 k 60 42 | 17} | 18% | 2% | 15:2 | 75 8} | 2% | 152 | 90 1 6 SE ae — 
7700 l 60 12 | 175 | 183 | 2% | 15-2 | 75 9 3 18-6 | 90 1 aia ff -— |) ee 
8400 m 60 f3. 1) 204th poe 3 18-6 75 — 3} | 21:7 || 90 1 7 24 _— — —_ 
9200 n 60 18 | 20; | 22 : 186 | 90 | — | 38% | 21-7 | 90 1 7 24 1 4 ace 
10100 0 60 14 | 93) | 254 | 38h | 21-7 | 90 — 3} | 21-7 || 90 1 8 23 1 13 
11100 p 75 14 | 993 | 814 | 38 | 21-7 | 90 _ 3} | 21:7 | 90 1 2% 1 5 13 
12300 q | 75 | 3 | 84 | 364] 3h | 257 | 90 | — 3} |21:7 | 90 | 1 3 1 54 | 2 
13600 r 15 18 | 34 364 | 34 | 25:7 | 90 — 8+ | 21-7 || 90 1 3 1 5} 
15100 8 4 | 38} | 41} | 3% | 293 | 90 | — 34 | 25-7 | 90 1 — | 8} 1 2} 
16800 75 drt 38} | 41} | 3} | 29-3 | 90 _— 34 | 25-7 | 90 1 _— 3} 1 2} 
18600 u 75 | Ive | 484] 464] 4 33-2 | 90 _— 34 | 25:7 | 90 1 — 3} 1 64 | 24 
20500 Vv 75 | Ips | 484] 464) 4 33-2 90 _ 33-2 | 90 1 = 3h i 24 
22700 w |100 | 1% | 64% | 694| 44 | 86-4 | 90 _ 33-2 | 90 1 ae 34 1 24 
25200 x |120 | 1% | 772 | 834| 44 | 86-4 | 90 _ 44 | 48-8 || 90 1 — 4 1 8 23 
= le —_ Lee 
27900 y |120 | 1g | 87 | 98 44 | 48-8 || 90 — 44 | 43:3 || 90 1 _ 4 1 8 23 
30800 z | 120 | ys | 96 | 108 43 | 47-0 || 120 — 43 | 47-0 || 90 1 — 4y 1 9 3 


* Where the equipment number lies between any two consecutive numbers given in the Table the equipment is to be governed by the greater. 
Lioyp’s Recisrer or Surpprnc, Lonpon.—12th December, 1929. (b) 6x 12 Flexible Steel Wire Ropes. 


————————————— 
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EQUIPMENT for TUGS. TABLE 55 


*SEconD ANCHORS. OHAIN. } HAWSERS, WARPS. 
ayer a Bx Brock. suooltbet. Sotaiggiaen eR hate ts 
Length. Diameter. | Length. Size. Length Size. 
Lx(B+D) Si grap. .|. get | 

ary Cwts, ee io Cwta, ; Cwts. & Patlibina - ” #yaehaat Fathoms. Inches. it 
1440 3 3 | 60 ie 13 14 |} 60 43 60 24 
1710 3} 3} 60 42 144 15% || 60 4 60 24 
1980 33 34 60 Bs 144 153 | 60 44 60 24 
2250 3} 33 60 42 17 183 | 60 5 60 2} 
2620 4} 44 60 413 204 22 60 5} 60 8 
2950 5 5 60 4 235 25 60 5} 60 3 
3230 5} 5 60 tt 235 25 60 54 60 34 
3510 5b 5 75 18 34 364 60 bb 60 3} 
3790 6 5} 90 4s 404 433 60 5 60 4 

Gt 

64 | 6 90 1 46 494 || 60 6 60 44 

7 6} | 105 1qs 604 65 60 6 60 44 

74 

74 7 120 ls 77 

8 fs 120 1?s 77 833 =| = 60 6 60 5 

8} re 120 175 774 834 60 6 60 5 

8} 8 120 1#s 87 93} 60 7 60 5 

8} 8} 120 lfc 87 934 60 7 60 bt 

9 8h 135 15 974 1043 «| 60 7 60 5h 

9} 8% 135 17#'s 974 1044} 60 7 60 5 

9% A, 1164 60 7 60 5} 


* Where the equipment number lies between any two consecutive numbers given in the Table the equipment is to be governed by the greater. 


Luoyp’s Rearister or Satpprnc, Lonpon.—16th June, 1927. 


RENEWAL of CHAIN CABLES when WORN. TABLE 56 


When any length of a Chain Cable is so worn that the mean diameter at its most worn part is reduced to the size given 
in the following Table, it is to be renewed. 


Fee Re MEAN DIAMETER ET Bt gy MEAN DIAMETER MEAN DIAMETER of athens, MEAN DIAMETER 
DIAMETER OF REQUIRING DIAMETER OF REQUIRING DIAMETER OF REQUIRING DIAMETER OF REQUIRING 
CHAIN OABLE RENEWAL OF CHAIN CABLE RENEWAL OF CHAIN CABLE RENEWAL OF CHAIN GABLE RENEWAL OF 
. CHAIN CABLE. . CHAIN CABLE. CHAIN CABLE. . CHAIN CABLE. 
Inches. Inches. Inches. Inches, Inehes. Inches. Inches. Inches. 
iy 10 4 2 13 10 9.6 9_2 
Te 18 lye lye 176 ly6 246 2r6 
12 1 5 3 14 1l 7 3. 
1 $a lyé lye 14% \té 2Qy'r 21 
| 
a : ig : : |= +——| mat 
3 6 7 16 4 
43 33 lye l3'y 176 13 2r6 276 
25 7 9 26 9 9.9 
a 33 lye Igy 2 139 | 2r6 239 
15 27 8 11 1 27 910 ll 
16 39 lye 132 216 133 28 258 
29 1 92 29 ll 913 
1 3 lye 133 2r 135 216 233 
15 10 15 3 31 7,12 915 
ly’ 16 lis 133 216 133 216 233 
1 8 13 17 
lve 1 Ww lye Qy'c 2 216 233 
a 1 1 9 } 9.5 1 14 
lye lye 1h% lys 2r6 216 | 276 276 


Luoyp’s Re@isteR oF Surpmc, Lonpon.—13th July, 1922. 


TABLES 


SCANTLINGS FOR VESSELS INTENDED TO 
CARRY PETROLEUM IN BULK. 


(See pages 79—92) 


The scantlings of sectional materials used in 
the Tables are British Standard Sections. 
Where it is proposed. to use sectional materials 
complying with the revised British Standards 
described on pages 487-489 of the Rules, the 
Committee will be prepared to accept scantlings 
for such sections on the basis of equivalent 


strength. 


Table 
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14. 
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LIST OF TABLES. 


Borrom TRANSVERSES ... eae Ae ae 
Sipe TRANSVERSES BELOW SECOND DECK... 
STiFFENING ANGLES ON 'TRANSVERSES ae 
Sipe TRANSVERSES IN "WEEN DECKS ae 
Uprer Deck TRANSVERSES IN SUMMER TANKS 


Upper Deck ‘TRANSVERSES IN EXPANSION 
TRUNKS avs ae ase arr eh 


Seconp Deck TRANSVERSES ..- as - 


Borrom LoNGITUDINALS WHERE One TRANS- 
VERSE IN EACH ‘TANK ath = wr 


Borrom LONGITUDINALS WHERE MORE THAN 
One TRANSVERSE IN EACH TANK ... zee 


Sipg LONGITUDINALS WHERE Ong TRANS- 
VERSE IN EACH TANK ea ae be 


Sipe LONGITUDINALS WHERE MORE THAN ONE 
TRANSVERSE IN EACH TANK... Ses a 


River ATTACHMENT OF STIFFENING Bars OF 
TRANSVERSES TO LONGITUDINALS .-- “ee 


BuLtKuEAD Brackets 10 BorroM AND SIDE 
LONGITUDINALS ies ra 6 bas 


Upper Deck LONGITUDINALS ... Tr cee 


Srconp Deck LONGITUDINALS ... se ner 


401 


401 


402 


406 


410 


414 


418 


419 
420 


421 


Table 
16 


17 
18 
19 
20 
21 
22 


23 
24 


25 


26 


27 


28 


30 


- 


Riverine of Brackets To Deck LonGi- 
TUDINALS cae ne fis or asa 


SHELL PLATING ... ase “cc oy 
TOPSIDES ... aes ie i ae a 


Seconp Deck PLATING ... we ‘és ate 


Deck StrRInGER ANGLES Ae te ae 
KEEL ANGLES ... oe ae Fc ok 
PLATING OF TRANSVERSE AND Centre Line 


BULKHEADS .-- Pas nat a: aah 
Bounpary Bars TO BULKHEADS wae ibe 
TRANSVERSE BULKHEAD WEBS IN Honp ~=.. 


TRANSVERSE BULKHEAD WEBS IN "TWEEN 


DECKS ... wa ie ee wee a 
HorIzONTAL STIFFENERS TO TRANSVERSE 
BULKHEADS ..- Bs ae a, ans 
TRANSVERSE BULKHEAD STIFFENING IN 


Summer TANKS ous $e ea Ae 


‘Tween Deck Wess AT CENTRE LINE 
BULKHEAD AND Expansion TRUNK ce 
HorizontaL STIFFENERS TO CENTRE LINE 


BULKHEAD ah ad ar aes cae 


Riveting or Exp Laps ee pee ase 


vas ey 


Page 
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424 
426 
427 
427 
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428 


429 
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431 


432 


432 
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BOTTOM TRANSVERSES. TABLE L 


SPACING OF TRANSVERSES 8 FEET. (See Continuation. ) 
ieee PLATE MOULDED BREADTH B OF VESSEL IN FEET. 
D AND 
FACE BAR. 80 82 84 36 38 40 
Feet. Inches, Inches. Inches, Inches, Inches. Inches, 
PIAEO\) fei, signe rees ‘vel ante oni ns 26 X +36 26 X -36 27 X-36 
TV pede Moda. nse ax ow 3 BER BEX 40 3h X 84 X-40 4X84 x -44 
Bin bee) tiacs teh cae eats setode 28 X °36 28 X36 28 X -36 29 X38 
se ES Sa ae 3} x 8} x-40 4X 34 X-48 5 XB} X-50 5X8} X-b4 
inte weccee iscieraes ene se 28 X38 28 X +38 29 X-38 80 X -38 
a he a er 5X84 x48 5x34 x-54 5x4 X54 6X4 xX-52 
ight er Pete Stearch reer 29 X +38 80 X +38 30 X 38 
22 Face Angle... .. 2. + « +: 5X84 X-54 5x4 X54 6X4X-56 
Pa hCY ie gfe ara wean 31 x -40 
24 Woe AURIS s.: aey se: Ose. oe" ce 6xX4X-52 
Plate 
26 Face Angle .. 
Plate 
28 Face Angle... .. «2 +s se 
DEPTH PLATE MOULDED BREADTH B OF VESSEL IN FEET. 
D AND - = - re Eee 
FACE BAR, 42 44 46 48 50 52 
Feet. Inches, Inches, Inches, Inches, Inches, Inches. 
22 fg thins SRS NE a veri aie 82 x -40 33 x -40 
Face Angle .. 0... os es 6X4 -D6 6x4xX-60 
a Es na 
PistB coe to. weet gh es 82 x -40 33 x -40 34x -42 
24 
Face Angle or Bulb Angle .. 6xX4xX-58 6xX4xX-62 7X 34 x 54 
26 Rigte cence ca isan ise. = oe 833 x -42 84 x -42 34 x -42 35 x -42 836 xX -42 
Face Angle or Bulb Angle .. 6X4X:56 6x4X-58 7X35 X-58 8X 3h X54 8 X 3h x “56 
28 pa ta eee ota eT ee 35 x 44 36 X -44 87 X44 39 x -44 
Face Bulb Angle... .. 7x3 x -56 8 x Bx +52 8 x 84 x-54 8 x 35 x -50 
30 og ne eee 36 x -44 88 x -44 40 x -44 
Face Bulb Angle .. .. .. 8x34 x-54 8 x 34 x -52 8x 34 x-50 
3 RM eee ee cette se oes 41 X-46 
ie | ee a 8 x3}x-50 
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BOTTOM TRANSVERSES. TABLE L 
SPACING OF TRANSVERSES 8 FEET. (See Continuation. ) 
PLATE MOULDED BREADTH B OF VESSEL IN FEET. 
AND - - - - 
FACE BAR. 54 56 58 60 62 64 
Inches, Inches, Inches. Inches. Inches, Tuches, 
gt Ce a ee tek OR 41 Xx -46 42 x -46 
Face Bulb Angle .. .. .. « 8x 3} X54 8x 34 x56 
PIgt®: sat oi ep Peat We ws 42 X +46 43 X -46 44 X -46 
Face Bulb Angle .. .. «. «| 8X84X-50 8x 34 Xx -52 8 x 34 X-56 
PlAt@ se oe ce te wees 42 x -46 43 X -46 44 X -46 46 X -46 48 X -46 
Face Bulb Angle .. .. . «| 8X35X-52 8X 84 x -54 8 X 84 X-58 8x 34 x -56 8X 84 x-54 
BInG (ices. a ee ee os 46 X -46 47 X -46 49 X-46 50 x -48 
Face Bulb Angle .. .. + 8 X 84 x +52 8 X 35 X +56 8X 84x +54 8X 34 x -58 
Winter thal ay wc hse, stove nt 48 xX -48 50 X -48 51X-48 
Face Bulb Angle .. .. + 8x3) x-56 8X 8h X+b4 8 X 84 X +56 
inte dv sence ate. a8 ses 51x -48 52 X -48 
Face Bulb Angle .. .. .. 8X 34 x +54 8x 33 X +56 
Wits ashe eo, ee eae 53 x -50 
Face Bulb Angle .. .. .. «. | 8X 34x -56 
PLATE MOULDED BREADTH B OF VESSEL IN FEET. 
AND 
FACE BAR. 66 68 70 72 74 76 
Inches, Inches. Inches, Inches, Inches. Inches, 
Plate 
Face Bulb Angle .. .. « « 
PERO Mae xn thias cag pen hate ass 53 X-48 54 X-48 
Face Bulb Angle... «| 8X34 X-56 9 X34 x +52 
Piste oh oh cc as Pam Peas 54x -48 55 x -50 56 X -50 
Face Bulb Angle .. .. .. «. 9x 3} x -50 9x 3} X 52 9x 3h x56 
4 
BURG ae ceneu See at Atk, os 54x -50 56 X -50 57 X-50 58 X -50 
| Face Bulb Angle .. .. .. .. 9x 3} "52 9x 3} x +52 9x 3h x +54 9x 34 x58 

PIRte) cst sasias Oa oe Se 55 x -50 56 X-50 58 x -50 59 x -50 60 x -50 
Face Bulb Angle .. .. .. «| 9X35 X +52 9x 3h x-56 9x 84x -54 9 x 85 X -56 9 x 33 x-60 
a0" yaaa aren gee rari 8 56 X-50 57 X-50 59 x -50 60 X -50 61 xX -50 62 x -50 
Face Bulb Angle... .. «| 9X35 X-D2 9x 3h x -56 9x 8h x -54 9x 3h x -56 9 x 35 x -58 9 X 3h x 62 
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BOTTOM TRANSVERSES. TABLE L 
SPACING OF TRANSVERSES 10 FEET. (See Continuation. ) 
PLATE MOULDED BREADTH B OF VESSEL IN FEET. 
DEPTH. 
AND ee 
: FACE BAR. 30 32 34 36 38 40 
Feet. Inches. Inches. Inches, | Inches. Tuches. Inches, 
16 Plate 27 X36 27 X36 28 X36 
WaneiAliglae cc acd isen se ade RDC Oa ae 5X Bh x +46 5x 84x-50 
18 Plate 28 X +36 29 X-38 30 X -38 31 X-38 
Wace ANEIO.. cee ee ee 5 X34 Xx °50 5x4 x-52 5x4 -56 6x4x-56 
Plate 30 X-B8 30 X-38 32 x -40 82 x -40 
20 Face Angle... . 5x4 X-52 6x4x-54 6xX4xX-54 6 X4X-56 
Plate 31X:38 32 x -40 34 x -42 
ee fa ae de seb 6X 4X2 6xX4x-56 6x 4x-58 
4 Plate 35 x -42 
2 Mace ANEIC 6, istocst al a6 Fes 6xX4x-+56 
Plate 
26 Face Angle... .. - 
Plate 
28 Face Angle... .. « «+ « 
aie PLATE MOULDED BREADTH B OF VESSEL IN FEET. 
D AND ~ — 4 
FACE BAR. 42 44 46 48 50 52 
Feet. Inches, Inches. Inches. Inches. Inches. Inches. 
Plate 85 X -42 36 X -42 
22 Face Angle or Bulb Angle.. .. 6X4X +62 7X 34 xX -58 
24 Plate 36 X 42 87 x -44 38 x -44 
Face Angle or Bulb Angle.. . 6xX4xX-58 1X 35 x *Db4 7X 34 x -56 
26 Plate . 36 X-42 87 x -44 38 X44 39 x-44 40 X -44 
Face Angle or Bulb Angle.. .. 6x4xX-60 7X 3hxX 56 8x 3h x 952 8x34 x-56 9x 3h x-54 
28 Plate .. 89 x -44 40 X 44 41 X-46 42 x -46 
Face Bulb Angle .. .. .. -. 8 X 34 x +50 8 X 3g X +54 9X 34 x +52 9x 84 x 56 
30 Plate 40 X +46 41 X +46 42 x -46 
Face Bulb Angle... =: 8x 3h x +56 9x 3) x-56 9 x 34 x -60 
Plate .. F 43 x -46 
SZ | yaco Bu Angle 9x3hx-56 
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BOTTOM TRANSVERSES. 
SPACING OF TRANSVERSES 10 FEET. 


TABLE 1 


(See Continuation. ) 


ey PLATE MOULDED BREADTH B OF VESSEL IN FEET. 
D AND —— = — 
FACE BAR. 54 56 58 60 62 64 
oe 
Feet. Inches. Inches. Inches, Inches, Inches. Inches. 
30 Plate 43 X -46 45 X -46 
Face Bulb Angle .. .. «+ + 9x 34 xX 64 9X 34 xX 62 
(aa ae ea ae 
32 Plate 44 xX -46 46 X -46 47 X-46 | 
Face Bulb Angle 9 x 34 x -60 9X 34x -58 9 X 34 x -60 
34 Plate 44 X +46 46 X46 47 X -46 49 X46 50 x -48 
Face Bulb AngleorDoubleAngle| 9 X 3h X +62 9x 34 x-60 9X35 Xx +64 9x 34 Xx +64 5x4 +52 
nn ee 
36 Plate 48 X-48 49 X-48 51x -48 52 x -48 
Double Face Angle.. .. +. + 5x4 X-50 5x4 x-52 5X 4X-52 5xX4xX:54 
38 Plate 50 xX -48 52 x -48 52 x -48 
Double Face Angle.. .. .. « 5X4 X52 5xX4xX-52 5x4 -56 
40 Plate 52x -48 53 X -48 
Double Face Angle.. .. . 6x4X-50 6X4X°52 
Plate 54 x -50 
42 5 
Double Face Angle.. .. . 6x4xX-52 
a, PLATS MOULDED BREADTH B OF VESSEL IN FEET. 
D AND 
FACE BAR. 66 68 70 72 74 76 
Feet. Inches. Inches, Inches. Inches. Inches, Inches, 
Plate 
36 Double Face Angle.. .. « 
38 Plate 54x -48 55 x -50 
Double Face Angle.. . 6xX4X-52 6X4xX:b4 
40 Plate 55 xX -50 56 x -50 58 x -50 
Double Face Angle.. .. .. « 6X4xX-5b2 6X4xX-54 6X4x-54 
42 Plate 55 x-5b0 57 X-50 59 x -50 60 x -50 
Double Face Angle.. .. .. « 6x4x-54 6x4x-54 6xX4xX-54 6X4X-56 
44 Plate 56 X-50 58 x -50 60 x 50 61x -50 62 x -50 
Double Face Angle.. .. .. 6xX4x-54 6xX4x-54 6X4x-54 6xX4xX-56 6x4x-58 
4 Plate 57 X-50 59 X +50 61x -50 62 x -50 63 X -50 64 x -50 
6 Double Face Angle.. .. . 6X4X-54 6X4X-54 6x4x-54 6X4 -56 6X4 -58 6x4x-60 


——————————————————— 
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BOTTOM TRANSVERSES. 
SPACING OF TRANSVERSES 12 FEET. 


TABLE 1 


(See Continuation. ) 


a ee PLATE MOULDED BREADTH B OF VESSEL IN FEET. 
D AND 
FACE BAR. 80 32 84 86 38 40 

Feet. Inches. Inches. Inches. Inches. Inches, Inches, 

16 Plate 28 X +36 28 X +36 29 xX -38 
Face Anges... a ve ss | | BE XB 5x4X +54 6x4x-54 

18 Plate 29 x +38 30 X -38 31 X-38 82 x -40 
Face Angle or Bulb Angle.. .. 5x4X-56 6X4X-58 6X4 -62 7X34 x 60 

20 Plate 31-40 82 x -40 33 x -40 34 x +42 

| | Pace Angle or Bulb Angle... 6x4x-56 6x4x-60 7X 34X58 8X84 x +54 

29 Plate 32 x -40 33 x -40 85 X -42 

Face Angle or Bulb Angle. .. 6xX4xX-62 7x34 x-60 8x 3h x -52 
a _ 

24 Plate 85 X -42 
Face Bulb Angle 8x34 x -54 
Plate 

26 Face Bulb Angle 
Plate 

28 Face Bulb Angle 

DEPTH, PLATE MOULDED BREADTH B OF VESSEL IN FEET. 
D AND — = —_ 
FACE BAR. 42 44 46 48 50 52 

Feet. Inches, Inches. Inches, Tuches. Inches, Inches, 
Plate 36 X +42 37 x -42 

22 
Face Bulb Angle .. 2... « 8x 34 x 56 8x 3} x 64 
Plate 37 X +44 38 X 44 39 X44 

24 
Face Bulb Angle 8X Bh X54 8X 34 X-58 9X 34 Xx-58 

26 Plate 37 X -44 39 X -44 40 X +44 41 X +46 42 X-46 
Face Bulb Angle .. .. «. «| 8X85X-56 8X 34 x -56 9x3} x-56 9x3} x -60 9x35 X66 

28 Plate 41 X-46 42 x -46 43 X +46 44 X -46 
Face Bulb Angie or DoubleAngle 9 x 34 x +56 9x 34 x-60 9x34 x-64 5xX4x-52 

30 Plate 42 X +46 44 X-46 45 X -46 
Face Bulb Angle or DoubleAngle 9x3} x -64 9x34 x-64 5x4xX-52 

a | cd 

Plate -46 

32 a 45 X -46 
Double Face Angle.. .. .. } 6 xX4x-50 

1 1 
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BOTTOM TRANSVERSES. 


SPACING OF TRANSVERSES 12 FEET. 


TABLE 1 


(Concluded. ) 


Lioyp’s REGISTER OF 


Lonpon.—16th June, 1927. 


Pr Bag =e MOULDED BREADTH B OF VESSEL IN FEET. 
D AND 
FACE BAR. 54 56 58 60 62 64 
Feet. Inches, Inches. Inches. Inches. Inches, Inches, 
30 Plate 46 X -46 47 X-46 
Double Face Angle.. .. .. + 6x4xX-50 6X4X-52 
32 Plate 46 X +46 48 X 46 49 X-46 
Double Face Angle.. .. .. + 6X4xX-52 6X4xX-50 6x4xX-52 
34 Plate 47 X -46 48 X46 49 X -46 50 x -48 52 x -48 
Double Face Angle.. .. .. 6x4xX-+50 6X4X-52 6X4xX-54 6xX4X-56 6X4X-56 
36 Plate 50 x -48 51x +48 53 xX +48 55 xX -50 
Double Face Angle... .. .. + 6X4X-52 6X4X-56 6X4X-+58 6xX4xX-58 
38 Plate 52 x -48 54 X +48 56 X-50 
Double Face Angle.. .. .. « 6x4X-56 6X4X-58 6X4X-:58 
40 Plate 57 X +50 
Double Face Angle.. .. .. + 6X4X-+58 
Pl Plate 58 X -50 
2 Double Face Angle.. .. .. «+ 6xX4%x-58 
aoe a MOULDED BREADTH B OF VESSEL IN FEET. 
D AND = = m= 
FACE BAR. 66 68 70 72 74 76 
Feet. Inches. Inches Inches, Inches. Inches. Inches. 
36 Plate 
Double Face Angle.. 
38 Plate 57 X-b0 59 xX -50 
Double Face Angle.. .. .. 6xX4xX-60 6xX4xX-60 
40 Plate 58 X +50 60 X +50 62 x -50 
Double Face Angle.. .. .. « 6xX4X-60 6x4x-60 6xX4xX-62 
42 Plate 59 x -50 61-50 63 X 50 65 X +50 
Double Face Angle.. .. .. 6X4 X +62 6X4 X-62 6X4X -62 6xX4X-62 
44 Plate 60 xX -50 62 X -50 64 Xx -50 66 x -50 68 X -50 
Double Face Angle... .. .. .. 6xX4xX +62 6X4 X62 6X4 xX +62 6X4xX +62 6X4 xX +62 
46 Plate 61 X-50 63 X -50 65 X -50 67 X-50 69 x -50 71 x-50 
Double Face Angle.. .. .. «. 6xX4X-62 6X4X-62 6X4xX-62 6X4X-62 6x4X-62 6x4xX-62 


PLATE 
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SIDE TRANSVERSES BELOW SECOND DECK. 


peprH (d) 


SPACING OF TRANSVERSES 8 FEET. 


IN FEET AT MIDDLE OF LENGTH FROM TOP 


AT CENTRE TO LOWEST DECK AT SIDE. 


TABLE 24 


(See Continuation. ) 


OF BOTTOM TRANSVERSES 


10 


aT 


12 


Inches, 


sp 


Inches. 


Inches, 


18 


15 


Inches, 


Inches, 


Inches. 


16 X +36 
38 X8 X-36 


AND 
FACE BAR, 
% 8 9 
Inches, Inches, Inches, 
Plate... «| 14-86 14 X-36 
Face Angle ... 3X3 X:36 3x3 X-36 
Pinte. tc) | 14 x +36 14 X -36 
Face Angle ..| 3X3 X:36 3x3 X-36 
Plate.. .. «| 14-36 14 X -36 15 X +36 
Face Angle ..| 3X3 X°:36 8X3 X-36 3X3 X-36 
PIS. cs =: 14 X-36 15 X +36 
Face Angle .. 3X3 X-36 3x3 X-36 
Fisted oe 15 X36 15 X +36 
Face Angle .. 3x38 xX-36 3X3 X-36 
Plate.. . 15 X +38 
Face Angle .. 8x3 X-38 
Piste cacss) cu 16 X°38 
Face Angle . 3X3 X-38 


Plate... .. « 


Face Angle .. 


Plate... .. « 
Face Angle .. 


16 X°36 
8 X38 X-36 


16 X +38 
3 x8 X-38 


16 X-38 
34 X 34 Xx -B8 


17 X+38 
3 X38 X-38 


17 X38 
34 x 3h x -40 


18 X-38 
4x3} x -38 


17 X-38 
34 x 34 x -88 


18 X +38 
34 x 34 x -40 


18 X +38 
4x34 x-40 


18 x -40 
3h x 3h x +40 


19 x -40 
4x 38h x -40 


19 X-38 
4X 3h x40 | 


20 x -40 
4x 34x +40 


Plate... .. « 
Face Angle .. 


20 x +40 
4x34 x-40 


Plate... .. « 


Face Angle .. 


Plate... .. + 
Face Angle .. 


20 x -42 


AX 3h X-42 | 


20 x +42 
4X 34x +42 


21x -42 
4X 3h x -42 


21x -42 


4X34 X-42 | 


22 x -42 
4X 84 X 42 


| 4x85 x-42 


23 x -42 


22 x -42 


| 4x85 x -42 


23 X42 


(4x 3hXx-42 | 


24 X -42 
4X 3h x -42 


Plate .. .. « 
Face Angle .. 


23 x -42 


(4xBhx-44 | 4x35 x44 


24x -42 


Face Angle 


Plate... .. . 


(4x Bh x44 


25 x -44 
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SIDE TRANSVERSES BELOW SECOND DECK. 
SPACING OF TRANSVERSES 8 FEET. 


DEPTH (d) IN FEET AT MIDDLE OF LENGTH FROM TOP OF BOTTOM TRANSVERSES 


TABLE ra 


(See Continuation.) 


ieee. PLATE AT CENTRE TO LOWEST DECK AT SIDE. 
p AND Ee 7 7 ca 
FAOE BAR. 16 17 18 19 20 21 22 23 24 
Feet. Inches. Inches. Inches. Inches. Inches. Inches, Inches, Inches, Inches, 
Plate .. .. + 24x +42 
26 Face Angle .. 4k xX 84 x -44 
7 Plate.. .. «| 25-44 25 x -44 
Face Angle ..| 44 x 84 x -44 | 44 x 34 x -50 
28 Plate.. «. --| 25X44 25 X44 26 X +46 
yace Angle ..| 44x 35X+46|5 X3hX+50|5 x35 X-50 
9 Plate.. .. «| 26X-44 26 X -46 27 X -46 27 X -46 
2 ‘ace Angle iL be ol y .F el y .50 ) Ly ok 
Face Angle ..| 44 X34X-46|5 X34X°50|/5 X39 X-50 54 x 84 X52 
30 Plate... -. + 26 X -46 27 X -46 28 X -46 29 X +46 
Face Angle .. 5 34 x +52 5} x 34 52 5} x 3} x°-52| 6X 34 x +52 
31 Plate .. .. + 28 X -46 29 X -46 29 X +46 30 x -46 
Face Angle .. 54 x 34 x +50 | 54 x 84 xX -50| 6X3 X-54 | 6X 33 x-54 
as 
32 Pigtole. test os 29 x -46 30 X -46 30 x -46 31x -46 
Face Angle . 5k x 3h x-52| 6X35 x -52 6X35X-56 |6 X35X-56 
S| 
33 Plate... + 30 X -46 30 X +46 31 X-46 32 x -46 83 x -46 
Face Angle .. 54x84 X50] 6X84X-D4 | 6X3HX-54 | 6 x34 x:54/6 xX8hx-54 
34. Pigtalwy cnc” ss 31-46 32 x -46 | 82 x -48 33 X-48 
Face Angle .. 6x 34x52 | 6xBhX-52 |6 XBhx-b4|6 X3¥X-D4 
a ee 
35 Plate. +. 31x -46 32 x 46 33 X -48 34 X -48 35 x -48 
Face Angle .. 6X3}x-54 | 6X3¥X-54 [6 X35X-54/6 x Bh X52/6 X3zX +56 
7 a 
36 PUREE steve 83 X-46 34X-48 34 X -48 35 X +48 
Face Angle .. 6x 34x -54 | 6 x 34 xX -54| 6 x 84 x +56 | 6 x 34 X 60 
sy BINGE ss c05..c0n 34 X +48 35 X +48 36 Xx -48 
Face Angle .. 63 x 33 x -52 6 x 3h x54 63 x 3h x +56 
38 PiphO. sce, 020: 36 X -48 86 x -48 
Face Angle .. 63 x 3} X54 64 x4 X-D4 
39 PIstO iy. on. oe 36 X +48 87 X +48 
Face Angle .. 64 X 84 X 56 64 x4 xX-54 
Pinter ss 87 X48 
40 Face Angle .. 64 x4 X-56 
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SIDE TRANSVERSES BELOW SECOND DECK. 
SPACING OF TRANSVERSES 8 FEET. 


TABLE ed 


(See Continuation. ) 


PLATE 
AND 


FACE BAR. 


DEPTH (d) IN FEET AT MIDDLE OF LENGTH FROM TOP OF BOTTOM TRANSVERSES 
A 


T CENTRE TO LOWEST DECK AT SIDE. 


25 


27 


28 


29 


30 


31 


35 


36 


37 


38 


39 


40 


43 


Plate .. .. « 


Face Angle .. 


Inches, 


Inches. 


Inches, 


Inches. 


Inches, 


Inches, 


Inches, 


Inches. 


Plate... .. - 
Face Angle .. 


Plate... .. « 
Face Angle .. 


Face Angle 


Plate... . 


Plate... .. « 


Face Angle .. 


Plate .. .. « 


(6 X85 X60 


Plate .. .. + 


Face Angle .. 


Face Angle .. 


Plate... .. «. 
Face Angle .. 


Plate... .. « 


Face Angle .. 


36 x -48 


36 X-48 
64 X 34 X60 


37 X48 
64 x 34 X58 


87 X -48 
64 x4 X58 


38 x +48 
6x4 x-56 


37 X48 
64 x 34 x -60 


88 X -48 
64x4 x-58 


89 X-48 
64 xX4x-58 


88 x -48 
64x4 x-60 


89 x 48 
64 x4x-60 


40 X -48 
64 x4x-60 


Plate... .. « 


Face Angle . 


——— ee 2 


3 —} 


at 


41 Plate... 38 X48 89 x -48 40 x -48 41x -48 42 x -48 
race Angle ..|64X4 X-58\64x4 x-58| 64X4X-60 | 64X4X-60 | 65x 4Xx-60 
ed | — —— | 
42 i er 89 x -50 40 X -50 41-50 42 x +50 43 x -50 
Face Angle .. 6X4 X-60| 64X4X-60  64xX4x-62 | 64 x4 -62 6h x 4 x +62 


40 X +50 
64 xX 4x +64 


41 x -50 
64 X4x-64 


42 x +50 
6h x4x-64 


43 x -50 
64x 4x -64 


44 Xx -50 
64 x4 x +64 


44 Plate... .. .. 42 x -50 43 xX -50 43 x -50 44 X-50 45 X -50 
Face Angle .. | 64xX4x-62 | 64xX4x-62 64x4x-68 | 64X4x-68 64 x4x°-70 | 
aN 4 a: ‘4 ee 
45 ae 43 X +50 44xX%-50 | 45x-50 46X-50 | 
Face Angle ..| 64 x4x-68 64x 4x-70 | 6hX4x-72 | 6FX4X-74 64x4x-76 


PLATE 
AND 


FACE BAR. 
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SIDE TRANSVERSES BELOW SECOND DECK. 


SPACING OF TRANSVERSES 10 FEET. 


AT CENTRE TO LOWEST DECK AT SIDE. 


DEPTH (d) IN FEET AT MIDDLE OF LENGTH FROM TOP OF BOTTOM TRANSVERSES 


TABLE 2 


(See Continuation.) 


7 8 9 10 11 12 13 14 15 

Feet. Inches. Inches. Inches, Inches. Inches. Inches. Inches. Inches, Inches. 
15 Plate.. .. .| 14-36 14X36 

Face Angle ..| 3X3 X-36 8x3x-36 
16 Plate.. .. «| 14-386 14 X +36 

Face Angle ... 3X3 X-36 8x3 X36 
17 Plate.. .. «| 14°36 15 X +36 16 X +36 

Face Angle ..| 3X3 X-36 3X3 X-36 3X3 X-36 
18 Pinte ten a4 15 X-36 16 X38 17 X-38 

Face Angle .. 8x3x-B6 3x3xX-38 |8 X38 X-38 

L | 

19 Piste... st 16 X-38 17 X-38 18 X +38 

Face Angle .. 83xX38x-88 3X3X-38 |38 X3 X38 

a eee 17 X-38 18 X -38 18 X +38 
20 

Face Angle . 3x3 x-42 34 x 34 Xx -88 4x 3} X-38 

L 

21 Plate.. .. . 18 X-38 19 X-38 19 X-38 20 X-38 

Face Angle .. 3X3x-42 |85x34X-38| 4x3hX-B8 | 45 x35 xX -38 


| 


a 


29 Plate... .. «. 19 X-38 20 x -88 20 X -38 21-40 
Face Angle .. 34 x34 x-40| 4x34 x38 | 4h x 3h x40 | 45 x 3h X-40 
i ? | 
23 Plateise* a “a 20 x -40 21xX-40 22 x-40 
Face Angle .. 4x34 x-40 43 x 3h X “40 4} xX 33 x40 


Plate .. os a 
Face Angle .. 


24 Piste... =! 22 x-40 22 X -42 23 X +42 
Face Angle .. 44 x 84 x40 | 44 x 84 X42 | 45 X35 X44 

25 Plate... .. .. 22 x +42 23 x -42 24 xX +42 25 X +44 

Face Angle .. 44 x 84 x +42 | 45 X Bh X42 | 45 x Bh X42 45 X89 X44 
mz 

26 Plate... .. .. 24 X-42 25 X +42 26 X44 
Face Angle .. 43 x 3} x42 44 x 3} X 42 44 4 3h x44 

2” PUREE ap) tee ae x -44 
Face Angle . 44 x 34 x +44 
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SIDE TRANSVERSES BELOW SECOND DECK. 
SPACING OF TRANSVERSES 10 FEET. 


DEPTH (d) IN FEET 


TABLE 2 


(See Continuation. ) 


AT MIDDLE OF LENGTH FROM TOP OF BOTTOM TRANSVERSES 


Dae TH: PLATE AT CENTRE TO LOWEST DECK AT SIDE. 
D AND 
FACE BAR. 16 ily 18 19 20 21 22 23 24 
Feet. Inches, Inches, Inches. Inches. Inches, Inches. Inches, Inches, Inches, 
26 Plate.. .. «| 26:44 
Face Angle ..| 5 x 34 x -44 
7 Plate... . 27 X44 27 xX -44 
Face Angie ..|5 X84 X-44| 5h X34 x48 
28 Plate.. .. «| 27X44 27 X-46 28 X-46 
| pace angio ..| 54X34 X-44/6 x34 X50 6 X34 X-50 
29 Plate.. .. «| 28:46 28 X-46 29 x-46 29 X46 
yace Angie ..| 5 X34 X-44|6 x8}X-50| 6X35 X50 6 X34 Xx °56 
30 Plate... 28 x -46 29 x -46 80 X46 81x -46 
Face Angle 6 x8}x-52| 6x84x-52 | 6X3RX-54 64 X84 x -54 
31 IBEO! «ste. coe 30 x -46 31 X-46 31 x -46 32 x -46 
Face Angle . 6X34X-50 | 6X3 X-54 64 x34x-56| 64x 4x-60 
32 Plate... + 31 x-46 32 x -46 32 X46 83 X46 
Face Angle .. 6XB4x-56 |6hx4 X-56| 6ExX4X-60 | 62xX4x-60 
so ee 4 ex < seas te 
33 Pinte ie a, 32 x46 32 x-46 33 X46 84 X46 35 X46 
Face Angle .. 6x3hx-54 |6bxX4 X-58| 64x4x-60 64x 4X-60 | 64 x4X-64 
34 Pintess ieee 33 X-46 34 x -46 34 X46 35 X-46 
Face Angle .. 64 x4 X56 | 65 Xx4x-60 64 x4x-60 | 64x4X-64 
ee ¥ | = 
35 Plate... .. + 33 X46 34 xX -46 35 X-46 36 X-46 87 X46 
Face Angle .. Ghx4 x-56| 6hxX4x-60 | 6) x4x-62 6h x4%-62 | 64x4x-62 
36 Plate... .. 35 X48 86 X48 86 X-48 87 X48 
Face Angle .. 6h xX4X-58 | 64x4x-60 GhX4x-64 | 6X4 64 
37 Plate.. .. « 36 x-48 37 X48 88 X +48 
Face Angle .. 6h xX4X-62 | 64 xX4X-62 64 x4 X62 
38 Piste. ae. 3 38 x -48 88 X-48 
Face Angle .. 64 x4X-62 | 7 x4X-62 
a = wait = 
39 Plate... “s0 «- 88 x-48 39 x-48 
Face Angle .. | 64 X4X-64 7 X4X-62 
Mees +— fee SS 
ORAM scvrvar tes 89 x-48 
40 Face Angle .. |7 x4x-64 
I 


PLATE 
AND 
FACE BAR. 
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SIDE TRANSVERSES BELOW SECOND DECK. 


SPACING OF TRANSVERSES 10 FEET. 


AT CENTRE TO LOWEST DECK AT SIDE. 


25 


26 


27 28 29 


Plate... .. « 
Face Angle .. 


Inches. 


Inches. 


Inches, 


30 


DEPTH (d) IN FEET AT MIDDLE OF LENGTH FROM TOP OF BOTTOM TRANSVERSES 


31 


Inches. Inches, 


TABLE Ze 


(See Continuation. ) 


32 


Inches. 


Plate... .. « 
Face Angle .. 


Plate... .. . 
Face Angle . 


Plate... .. + 
Face Angle .. 


— 


88 X -48 
65 X4X-64 


Plate... .. « 
Face Angle .. 


38 x -48 
64 X4X-66 


39 X48 
| 7 X4X-62 


39 x -48 
7xX4X-64 


Face Angle 


Plate. i. &- 
«| 7 X4X-64 


39 X 48 


39 X-48 
7X4X-66 


Plate... .. . 


Face Angle .. 


40 x -48 
7 X4x-64 


40 X -48 
7X4X-66 


Plate .. 0 3. 
Face Angle .. 


40 X -48 
7 X4xX-66 


41X-48 
7x4xX-66 


44 X 48 
7x4x-70 


Plate .. .. os 
Face Angle .. 


41 X-50 
7X4X-68 


41 X-48 42 x -48 
7X4 66 7X4X-68 
42 x -48 43 X -48 
7X4X-66 7X4X-68 
42 x -50 43 x -50 
7X4X-68 | 7xX4x-70 


44 X-50 
7xX4xX-70 


45 x -50 
7X4X-72 


44 x +50 
7X4xX-72 


45 X -50 
7X4x-74 


42 x -50 43 X -50 
7x4x:70 | 7X4xX-70 
44x -50 
7X4X-70 


45 X-50 
7X4X-72 


45 x -50 
7X4X-76 


46 X50 
7TX4X-74 


46 x -50 
7X4X-76 


45 x -50 
7X4X-74 


46 x -50 
7X4X-76 


47 X-50 
7X4X-76 


49 X -50 
7X4X°78 


Feet. 


18 


19 


20 
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SIDE TRANSVERSES BELOW SECOND DECK. 


DEPTH (d) IN FEET 


SPACING OF TRANSVERSES 12 BEEM: 


AT CENTRE TO LOWEST DECK AT SIDE. 


AT MIDDLE OF LENGTH FROM TOP OF BOTTOM TRANSVERSES 


TABLE 2 


(See Continuation. ) 


10 


al 


12 


18 


Inches. 


Inches, 


Inches. 


Inches. 


Inches, 


Inches, 


Inches. 


17 X38 
3X3 X-38 


Plate .. «. + 
Face Angle .. 


23 


26 


27 


Plate .. .. « 


Face Angle .. 


Face Angle . 


La es 


-| Plate .. .. 


Face Angle .. 


Plate .. .. + 


Plate .. .. + 
Face Angle .. 


PLATE 
AND —— 7 a 
FACE BAR. 
7 8 
Inches. Inches. 
Plate.. .. | 15°36 15 X +36 
Face Angle ..| 3X3 X-°36 3X3 X-36 
PInees0) cs. 15 X +36 15 X +36 
Face Angle ..| 3X3 X-36 3X8 X-36 
|}—_______—— 
Plate... 15 X +38 16 X38 
Face Angle ..| 3X3X-+38 8x38 xX-38 
Hlaseic) oe. 0e 16 X88 
Face Angle .. 8X38 X-38 
Plate .. .. 17 X +38 
Face Angle 8x3 xX-38 


17 X88 
3x3 x-40 


18 X-38 
3 x8 x-40 


18 X-38 
8x3 x-40 


19 X-38 
34 X 34 X -38 


19 X88 20 X +38 20 X +38 

8x3x-40 | 34 x8hx-38| 4x35 x-40 
21 x-40 21 x-40 21 x-40 
34 x84 x-40| 4x 34x40 4k x 84 x -42 


21x +40 
34 x 34 x -42 


22 x -40 
4X3} x-40 


22 x -40 
4 X 84 X 42 
eae 


4h X 84 X42 | 


23 x -40 


22 x -42 
4x3} x-40 


23 xX -42 
44 x 84 x -42 


24 Xx -42 
44 X34 Xx 44 


24 X -42 
44 x 34 x -42 


24x44 
5 x8hx-44| 


25 x -44 


5X84 x-44 | 


24X44 
5 xX8hx-42 


=e | 


25 x +44 
5 xX8hx-44 


26 X44 


5XBX-44 [5 XBHX 44 


27 x +44 


Plate .. .. + 
Face Angle .. 


Plate .. .. + 
Face Angle .. 


26 X-44 
\5 x8hx-44 


—_+— — 


27 x -46 


5xX3hx-46 5 X3hX-46 


28 x -46 


| 


27 x -46 


5X Bh x48 | 54 x 3h X46 


28 x -46 


——_ 


29 x-46 
| 5k xX 85 X46 
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SIDE TRANSVERSES BELOW SECOND DECK. 
SPACING OF TRANSVERSES 12 FEET. 


TABLE S 


(See Continuation. ) 


DEPTH (d) IN FEET AT MIDDLE OF LENGTH FROM TOP OF BOTTOM TRANSVERSES 


| PLATE AT CENTRE TO LOWEST DECK AT SIDE. 
DEPTH. | = 2: 
D } AND 
FACE BAR. 16 iv, 18 19 20 21 22 23 24 
Feet. Inches, Inches. Inches. Inches. Inches, Inches, Inches, Inches, Inches, 
Plate... .. «| 28X46 
26 Face Angle ..| 5} x 3} x-48 
2” Plate.. .. «| 29X-46 29 x -46 
Face Angle .. 5} x 34 x-46|/6 X 3} x DO 
og |maee o| 29X46 29 x -46 30 X +46 
| 
Face Angle ..| 54 X 3} X-48/6 X34X-54|6 X8$X-54 
gq |r = 30 X46 30 x -46 31 X-46 31 X-46 
Face Angle .., 5X BhX-46/6 XBEX-D4)6 X35 X54 64 X 84 X-58 
30 PIAG ss: is, ss 30 x -46 31 X-46 32 X-46 33 X +46 33 X -46 
Face Angle .. Gb x 34 x-54 | 6h X34 X “D4 | 6} X35 X-58 64 X4xX-56 | 7xX4x-62 
31 Plates ..) ws 32 X-46 33 X -46 33 X -46 34 X -46 35 X +46 
Face Angle .. 64 x35 x-54| 65 X34 -56| 64X4X-D8 | 7X4X-62 | 7X4X-62 
32 PlatOisa as ot 33 X46 34 X -46 34 X -46 35 X -46 
Face Angle . 6X 3X58 6EX4X-58  7X4X64 | 7X4X-66 
: i i sale 2 
gg | rises o 34 x -46 34 x -46 35 x -46 36X-46 | 37 X-46 
Face Angle . 64 x3}x-58| 6b x4x-60 | 7X4x-62 | 7X4X-64 | TX4X-64 
| 
2 ——- aoe |- = masa = 3 
34 Plate.. .. . 35 X-46 36xX-46 | 386x-48 37 X48 
Face Angle .. 64xX4x-60 | 7X4x-62 | 7X4X-64 | 7X4X-64 
35 | fiste= 35 X48 36 X-48 87X48 | 38X-48 39 X 48 
Face Angle .. 64 x4x-60 | 6x4x-62 | 7X4X-62 | 7X4X-62 7X4X-66 
36 Plate... .. ..| 36 X-48 37 X48 38 X +48 38 X48 39 X-48 
Face Angle .. 6b x4x-60 | 7X4x-60 | 7X4X-60 | 7X4X-64 | 7X4X-68 
37 Plate... .. .. 38 X +48 39 X +48 40 X48 
Face Angle ... | 7X4x-62 7TX4xX-64 7X4%X-66 
————EEE — - = — h ae aes = = - — 
38 Plates & sx p's | 40 X +48 40 X48 
Face Angle .. | iy Paks Pele 7X4xX-64 
39 Plata. wo “o) 40 X +48 41 X-48 
Face Angle .. 7X4x-64 | 7X4X-68 
a x | | ae 
40 Plate .. . | 41 X-48 
Face Angle .. | 7X4X:70 
| | 


a ee eee ee ee ee ee 
2G 
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SIDE TRANSVERSES BELOW SECOND DECK. 
SPACING OF TRANSVERSES 12 FEET. 


TABLE 2 
(Concluded. ) 


pEpTH (d) IN FEET AT MIDDLE OF LENGTH FROM TOP OF BOTTOM TRANSVERSES 
PLATE AT CENTRE TO LOWEST DECK AT SIDE. 
DEPTH. 
| AND 
FACE BAR. 
25 26 27 28 29 80 31 32 33 
Inches, Tuches, Inches, Inches, Inches, Inches, Inches, Inches, Inches. 
Plate .. .. 
Face Angle 
Plate .. .. 
Face Angle 
“|'Plate .. « 
34 Face Angle 
PIMGl cg = 
35 Face Angle 
Plate .. ..| 40°48 
36 Face Angle|7 X 4 X°68 
Plate .. ..| 40 X°48 
37 Face Angle|7 x 4 x *70 
38 Plate .. ..| 41 X +48 41X-48 
Face Anglel7 X4X-70| 7X4X:72 
39 Plate... ..| 41 X-48 41 X°48 
Face Anglel|7 X4.X°72| 7X4X-74 
40 Plate .. ..| 42X48 42 X-48 43 X-48 44 X +48 
Face Angle\7] X4X-70| 7X4X:-74 TX4xX°-74 7X4X:76 
41 Plate .. ..| 42 X50 48 x +50 44 X -b0 45 x -50 45 X -50 | 
Face Angle|7 X4X-70| 7X4X°+72 7X4X°74 7xX4xX-76 7x4xX-78 
42 Plate .. .. 43 X50 44 X +50 45 X +50 46 X -50 47 X-50 
gy ee 5xBhx-50 | 5XBhX-D0 | 5X35XD2 5x3hx-52 | 5x8}Xx-52 
43 Plate .. .. 44 X -50 45 X -50 46 x -50 47 X-50 47 X-50 
Face Angien 5x34 x52 | Bx Bhx-54.| 5x BhxX-D4 | 59x BR X54 54 x 3h X +56 
| 7 a = a | | 
44 Plate .. .. 47 x -50 47 xX -50 48 X -50 49 X +50 
Tons hnaiee Bx Bhx-b4 | 5hxBhX-D4 | FEXBHEX-56 | 54x 34 x -58 
45 Plate .. .. 47 X50 48 x -50 49 x -50 50 x -50 51-50 
iE ocny ere 5xBhx-56 | 5kX8hX-54 BAX Shx-56 | ShXBEX-DB | 6X3hX-58 


Luoyp’s REGISTER OF SHIPPING, Lonpon.—dth March, 1925. 
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TABLE 3 
STIFFENING ANGLES to TRANSVERSES. 


DEPTH OF BOTTOM TRANSVERSE. STIFFENING ANGLES. 


Inches. 


Net exceeding 30 


44 and above. 


DEPTH OF SIDE TRANSVERSE. SHORT STIFFENING ANGLES. | LONG STIFFENING ANGLES. 


Inches. K Inches. 


Not exceeding 18 SoCs SX = 


32 and above. 


Luoyp’s REGISTER or Surppinc, Lonpon.—5th March, 1925. 
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eee OO ——————————————————————————————— 


398 4 
TABLE 
SIDE TRANSVERSES in ‘TWEEN DECKS. (See Continuation. ) 
| SPACING OF TRANSVERSES. 
es aes lees eee ‘iar "Feet, z fue oh ome a 
DEPTH. PLATE 8 \ 10 12 
AND : : 
D FACE BAR. HEIGHT OF "TWEEN DECKS. 
Feet. Feet, Feet. \ Feet. Feet. Feet. Feet. Feet. “Feet, 
7 8 9 te 8 9 | te 8 9 
ss of i = - t ‘ ea. “~ me Ee ea = = SS aS 
Feet, Inches. Inches, Inches. Inches. Inches. Inches. Inches. Inches | Inches, 
15 Plate.. .. «| 13°36 13 X +36 13 X +36 14 X +36 14 X-36 14:36 | 14:36 14x-36 | 14X-36 
Face Angle ..|3 X3 X-36\3 X38 X:86/38 X3 X°36/3 X38 X-36/3 X38 X-36|/3 X3 X:36/3 X3 x36 38 x8 X-36/3 X3 X-36 
te. (nies. = * 13 X -36 13 X 36 13 X -36 14 x -36 14 x -36 14x -36 14.X +36 14X36 :14.X-36 
race Angie 18 X3 X-36/3 X83 X-36/3 X8 X-36/3 x3 X-36/3 x8 X-B6/3 x3 X-36/3 x3 x-36/3 X3 X-36/3 x3 x36 
a7 | Rises = 13 X 36 13 x -36 13 X -36 14x +36 14 X -36 14 x -36 14 x -38 14 X +38 14 X-38 
-| pace angie ..|3 X83 X-36/8 X8 X-36|8 X8 X-36/3 X38 X-36/3 X3 X:36/3 x3 X-36)/3 X38 X-38/3 x3 X38 3 X3 X°38 
18 Plate.. .. «| 13X-+36 13 X-36 13 X 36 14 X-38 14 X-38 14X:38 || 14-38 14x-38 | 14-38 
Face Angle ..|3 X3 X:36/8 X83 X-36/8 X83 X-36/3 X3 X-38)3 XB X-88/3 X3 X-38/3 x3 X-38 3 x8 X-88|8 x3 x-38 
= os = ~ woes oe 24 a - = = = ae Sa —_—___—_—_—_——_—} — — 
Peat deena 14 X-36 14 x -36 14 X +36 14 x 38 14 x -38 14X38 | 14X-38 14 X +38 | 14.X-38 
Face Angle ..|3 X3 X+36|/8 X38 X-36|/3 X8 X-36/8 X3 X-38/3 X3 x-38/3 x38 X+B8).3 X83 X-88)3 X3 X-38/3 X38 X38 
E zoel, Ee fo | es ee Soe ee lL | ee | 
20 | Fes 14 X-38 14 X-38 14 X +38 15 X38 15 X38 15X-38 || 15-88 15X88 | 15 X-38 
vace Angie .18 X3 X-88/3 x8 xX-38/3 X38 x-38|3 x3 x-88|3 x3 x-38|3 X3 X-38/3 x3 x-38/3 x3 X+38/8 x8 xX-38 
ia, eet > 14 X-38 14 X -38 15 X-38 15 X-38 15 X38 15X-88 || 15X-38 15X-B8 | 15X38 
Face Angle ..138 X3 X-38\/8 X3 X-38\/8 X38 X-38/3 x8 X-38/38 X38 X-38/3 x3 X:38/3 x3 X-38/8 X38 X-38\3 x3 X-38 
a 14 X-38 14 X-38 15 X +38 15 X38 15 x -38 15 X +38 15 X +38 1bX-B8 | 15 X-38 
Face Angle ..|3 X3 X-38/3 X3 X-38/8 X38 X-38/3 X38 X-38/3 X3 X-38/3 X3 x-38/3 X38 X-38/3 X38 X+88/3 X38 x-38 
95 |mtee  - 14 X +38 15 X-38 16 X38 15 X +88 16 X-38 16X-38 | 15 x-88 16X-38 | 16X-38 
Face Angle ..| 34 X 3h X-B8 | 3h x 34 X-B8 | Bb XB} x -B8 | Bh xX 34 X-38/ Bb x Bh x -BB | Bh XB} X38 |B} XB} X38 34 X BE xX -38 | 84 x 34 X38 
4s 7 ba ——a pq i r a ee = = — | Nes J = = 7 | 
a4 | Pie = 15 X-38 16 X88 17 X +38 15 x -88 16 X +38 17 X +88 15 X +88 16X-38 | 17 X+38 
Face Angle .. 34 X 34 X -B8 | 34 x B4 x -B8 | 34 X 34 X -40 | 3b X Bh X “BB | 35 X 3b X38 3h x 34 x -40 | 34 x Bh x-40 | 34 X 35 X40 34 X 35 X40 
a5 [ten 16 X-38- 17 X88 18 X-38 16 X-38 17 X38 18x-38 || 16x-40 | 17x-40 | 18x-40 
pace Angle .. 34 X 3h X-40 | 34 x Bh x -40 | 3b x 34 x -40| 35 x Bb X-40 | 3h X 34 X-40 | Bb XB X-40 | 35 X 3h x -40 3h X B4 X40 | 35 X 34 X-40 
| | 
26 Plate.. .. -.| 16 X-+38 17 x -40 19x-40 | 16-38 17 x -40 19 x -40 16 x -40 17x-40 | 19x-40 
Face angle ... 34 x 34 x-38| 3h x 34 xX -40 | 35 X 3 X-40 | 34 x Bh X-40 | 35 x 85 x -40 34 x 34 x -40 || 35 x 34 x -40 Bh x 8h X42 3h X 3h X42 
gry | Bist = 17 x -40 18 x-40 19 x -40 17X40 | 18x-40 19 x +40 17 X-40 18 x -40 19 x-40 
Face Angie ..| 34 x 34 X-40 | 85 X 34 x -40 | 35 x 84 X-40 || 34 X 84 X +42 | 35 X 34 X42 3h X Bh X-42 | 34 X 85 X42 34 x 34 X-42 | 84 x 34 x -42 
— — - — 2 — at m | . a = — - _ _ 
| 28 (Plate... .| 17X40 | 18X-40 19x-40 | 17x40 | 18x-40 19x40 | 17xX-40 18 x-40 19 x -40 
Face Angle ..| 34 X 34 X -40 | 35 X 33 X-40 34 x 34 x40 | 84 x Bh X42 | 34 X34 X-42 | BEX Bh X AZ BE XB} X42 34 x 34 x -42 | 85 X85 X -42 
29 Plate.. .. ..| 17 X-40 18 x -40 19x-40 | 17x-40 18x-40 | 19%x-40 17x-40 | 18x-40 19 x -40 
Face Angle .. 34 x 34 x -40 | 3434 x-40 | 3h x 34 X-40 | 34 X 35 X -42 Bh x Sh X42 | 8h x Bh x42) 84x Bh x42 | Bh BE X42 | BH XH X42 
‘oe d 2 ae F _ = > | — eX aoe | F = 
| el 
Seles 17x40 | 18X-40 19 x -40 17x-40 | 18x-40 | 19x-40 17 x -40 18 X -40 19 X-40 
Face Angle .. 34 X 34 x -40 | 3} X 8} x -40 | 34 x 34 X-40 | 34 x 35 X -42 3h x 34 x42 | Bh x Bh X42 3h x Bh x -42 | 84 x Bh x -42 | 34 X 3) X42 


a ee ee ee De De ee eS 


— 
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TABLE “h 


SIDE TRANSVERSES in ’TWEEN DECKS. (Epnclutada 
| | SPACING OF TRANSVERSES. 
| ee Be s x = - — i ne oS t. a. a 2 = 
| Feet. Feet. Feet. 
pepru, | PLATE 8 10 12 
| AND = = = — ~ = oa toa ——— 
D | FACE BAR. HEIGHT OF 'TWEEN DECKS. 
Pern Feet, Feet, Feet. Feet, Feet, Feet, Feet. Feet. 
7 8 9 v4 8 9 | 7 8 9 
Feet. Inches, Inches. Inches, Inches, Tuches, Inches, | Inches, Inches, Inches, 
gi | Mes | 17 x40 18 x -40 19 x -40 17 x -40 18 x +40 19x-40 | 17x-40 18 x -40 19 x +40 
Face Angle ..| 34 X 34 X-40 | 3) x 31. X-40 | 34 X 34 X-40 | 34 x 35 x -42 | 34 X35 X-42 | 35 x 34 X-42 | 34 x BE X-44 | 84 X Bh X-44/ 35 X84 X 44 
go | Rites «| 17-40 18 x -40 19-40 17 x -40 18 x -40 19xX-40 | 17x-40 18 x -40 19 x -40 
“es Face Angle ..| 34 x 34 x-40 | 34 x 34 X-40 | 3h X 84 X-40 | 35 X 35 x -42 | 35 X34 x -42 | 34 x 84 x -42 | Bb x Bh x-44 | Bh X34 x -44 | BEX BS X44 
ee Sees oe 2 al =. = E _|| és ae 
aq: [pate § = treed 18 x -40 19x-40 | 17x40 18 x -40 19xX-40 | 17x-40 18 x +40 19 x +40 
Face Angle ..| 34 X34 X-40|3434X-40 | 34 X 34 X-40 | 3b X BS X -42 | BE X BS x -42 | BE X BS X-42 | 34 XB4 X44 | BX BS X44 | BEX BEX 44 
iz fo eee Ses L — = 
ah to cee 18 X-40 19x-40 | 17x-40 18 x -40 19 x-40 17 x -40 18 x -40 19 X-40 
Face Angle ..| 3} x 31 x -40 | 34.3} x-40 | 34 X 34 x -40 | 35 x 34 x -42 | 34 x 84 x -42 | 84 x 34 x -42| 34 x 34 x -44| 85 x 34 x -44 | BE X BS X44 
a _ ree | : S = 
i 
a5 |me- - | 18x40 | 19-40 20 x +40 18 x -40 19x -40 20 x -40 18 x -42 19 x-42 20 x -42 
Face Angle ..| 31 x 31 x-40 | 31x84. x-40| 84 x 34 x -40 | 34 x 34 x -42 | 34 x 34 x -42 | 34 x 34 x -42 | 35 x 34 x 44134 x B4 x44 | 35 X85 X44 
Sk fe Se eee 19 x -42 20x-42 | 18x-42 19 x -42 20 X +42 18 X-42 19 X-42 20 x 42 
| Face Angle ..| 34 x 34 x-42|33X33X-42 3h x 3 x-42/ 3h x 3h x-44 34 x 84 x-44| 84 x 34 x44 | 35 x 34 x-44 | 35 x 85 x -44 | 35 X 85 X44 
| | 
——— al pons = —= | =e. —— — | o- 
! | 
37 Plate.. .. .| 18x-42 19 x -42 20 X -42 | 18 x -42 19 x -42 20xX-44 | 18%x-44 19 x +44 20 x -44 
Face Angie ..| 34 x 34 x-42| 34 x 3} x-42| 34 x 35 x -42 | 34 X34 X-44/ 35 X 84 X44 By X By X44 | BEX BY X Ad 34x 8h xX-44/4 x84x-44 
dae Ss |) 18X44 19 X-44 20x-44 | 18x-42 19 xX -44 20X44 18X44 19 x 44. 20 X-44 
Face Angle ..| 35 x 34x -44| 34x31} x-44| 34x84 x-44 34X35 X-44)34X35X-44/4 x35X-44/35X3hx-44/4 X85X-46/4 X35 X46 
[ee ees a. _ _| 
go |Rée- = | 18x44 19 x -44 20xX-44 | 18X44 19x -44 20x44 | 18x-44 19x -44 20 X-44 
Face Angie ... 34X34 x-44/34X34}X-44/4 x3hx-44/4 xBbx-4d]4 xBhx-46/4 x3bx-46/4 xBhx-44)4 x35X-46 | 45 X35 X46 
: ao Se ee een oe pace | E eos a Paes fe re Oe 
40 |e = | 18-44 19xX-44 | 20x-44 | 19x-44 20 x -44 21x-44 19X-44 | 20x-44 21X-44 
Face Angle.) 4 X3hX-44/4 X3hx-44|/4 x3hx-46/4 x34x-44/4 x 3h X46 | 44 x Bh x -46 | 45 X BS X44 | 45 X BS X46 | 45 X35 X48 
} | | Loe. 2 eee ee 
Plate.. .. «| 18X-44 19 X-44 20 x -44 19 X +44 20 x -44 21-44 19X-44 | 20x-44 21X-44 
el: eck inate 4 x3hx-44|4 x3bx-44/4 x3hx-46/4 X8hxX-44)4 X35 X46 | 44x BS X46 | 45 X34 X 44 | 45 X35 X46 43 x 84 X-48 
2 | a ~— | S 2 — cas ae 
| | 
Plate... «| 18X44 19 X +44 20x-44 | 19-44 20 x -44 21x-44 19 x -44 20 x -44 21x -44 
42 | pace angle 4 XBhxX-d4/4 xBhx-44|4 xBhXx-46/4 XBhXd4|4 XBhX-46| 44x Bh x46) 4b x Bh X44 | 4 x Bh X46 | 4h X84 X48 
Plate.. .. .| 18X-44 19 x -44 20x-44 | 19x-44 20 X44 21x -44 20 X44 21X44 22 x -44 
BS | cewlinge. 44 x 34x +44 | 44x 34x-44| 44x 84x -46)5 XBhX-44/5 xBbX-46)5 XBEX46)5 XBEX-46|5 XBHX-46/5 X35 X48 
Plate... «| 18X-44 19 x -44 20 x -44 19X44 20X44 21x-44 | 20x-44 21x -44 22 x -44 
Ol pee gla & 44x 84x44 /44 x3) x44 4b xBRX 46/5 KBEX44)S XBEX-44/5 XBEX46/5 XBEX-4G|5 X3HX-46/5 XBR X48 
a = * = = | = == ee — = | = 
Plate... .| 18X-44 19 x-44 20x -44 19 x-44 20 X-44 21X-44 20 X44 21-44 22 x -44 
45 | pace angie ..| 44X34 X-44|44x3)X-44| 45x BhX-46/5 xBhx-44/5 xBhX-44/5 XBEX-46/5 XBhX-4G/5 xBEX-46/5 XBbX 48 


Oe am 
Lioyb’s ReGisTeR oF Surpprne, Lonpon.—5th March, 1925. 
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UPPER DECK TRANSVERSES. 


TRANSVERSES IN SUMMER TANKS, TABLE 5 


BREADTH SPACING OF TRANSVERSES. 


OF SHIP. 


PLATE AND 
FACE BAR. 


Plate 


Face Bar 


Plate 


Face Bar 


Feet, 


12 


Inches. 
10 X +36 
38 X38 X -36 


Inches, 
11 X -38 
34 x 33 x -40 


3 X 83 x +38 


11 x -40 
4 X 8% Xx -40 


Plate 


Face Bar 


Plate 


Face Bar 


34 x 33 xX -40 


11 X -40 
4 x 35 x -40 


12 X -40 
4k X 84 X -40 


12 x -40 
a "3 8h X 40 


12 x -40 
4} X 35 X -40 


13 X -40 
5} xX 85 X -40 


BREADTH 
OF SHIP. 


B. 


Plate 


Face Bar 


TRANSVERSES 


PLATE AND 
FACE BAR. 


13 X -40 
5 x 3% x -40 


14 x -40 
5} x 8h X -46 


IN EXPANSION TRUNK. 


SPACING OF TRANSVERSES. 


15 x -40 
6 x 3} xX -50 


TABLE 6 


Feet. 


10 


Plate 


Breadth of Flange .. 


Plate 


Breadth of Flange .. 


BREADTH 
OF SHIP. 


B, 


Plate 


Breadth of Flange .. 


Plate 


Breadth of Flange .. 


Plate 


Breadth of Flange .. 


PLATE AND 
FACE BAR. 


Feet, 


30 


Plate 


Face Bar 


40 


Flate 


Face Bar 


Inches, 


12 X -38 


3h X Bh Xx -44 


14 X -40 
5 Xx 3h x +50 


Inches. 
14 x -40 
4h X 84 X -44 


oF 


12 


Inches. 
16 X -40 
x 3h X + 


18 x -40° 
x 3h x 5 


50 


Plate 


Face Bar 


16 x -40 
5s X Bh X -50 


20 X -40 
x BEX: 


60 


Plate 


Face Bar 


24 X +42 
x 8E Xx: 


70 


Luioyp’s REGISTER OF 


Plate 
Face Bar 


6 x 3h X -60 


64 x 34 X -60 


Suipprnc, Lonpon.—dth March, 1925. 


28 x -44 
64 X 83 Xx: 


een 
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BOTTOM LONGITUDINALS where ONE TRANSVERSE 
in each TANK. TABLE 8 
SPACING OF TRANSVERSES 10 FEET. (See Continuation. ) 
nn SEE EEE 
FIRST MOULDED pEPTH D oF VESSEL IN FEET. 
LONGITUDINAL _ 
NUMERAL - l 
eee» 15 16 yd 18 19 20 21 | 22 
A Inches, Inches, Inches. Inches, Inches. Inches, Inches. | Inches. 
3000 ‘| 9x8kx-50 | 94x35x-46 | 94x35X-48 | 95X35 X-50 
= : ees -|— = Z| 
4000 94 x34x-50 | 95x3hx-52 | 10 x38hx-46 | 10X3EX-48 | 10X35X-52 | 
| | ; 
5000 9} x8hx-56 | 10 x8hx-48 | 10X3}X-50 | 10x35x-54 | 105 x 84x-48 | 105 x 34x-50 
cooo | 10x3hx-b4 | 10x3x-58  105x84x-50 | 105x 3h x-54 
Siete 2 LE =i. = ; : : =s) 
Zz 
7000 : 10} x 34 x-54 | 11 x3hx-48 
wrt = —_ Pon) Ka Sl as soenont = as : 2 | 
& 
8000 | 
me nes ees 
9000 
10000 
11000 | V | 
Pik) MOULDED DEPTH D OF VESSEL IN FEET. 
LONGITUDINAL 
NUMERAL > | Nes a. = are ; i 7 
LxD 23 | 24 25 26 27 28 | 29 380 
" Inches. | Inches. Inches, Inches. Inches, luches. Inches, Inches. 
6000 | {\| 10} x3}X-56 | 11 x35 x-50 
| 
7000 11 x34x-50 | 11 X85X-54 | 11 x3}%X-56 
== = = 3 bile = = ee = |— iets — 
8000 11 x3hx-b4 | 114x3}x-48 | 11} x3} x-50 | 114x8}x-52 | 114 x 3h x -54 | 
2 = aSee = ! i SS 
9000 | 114 x 8h x-52 | 114x84x-54 | 11x 85X-56 | 1145x3558 | | 
a l 1 1 | rh ae | 
10000 |3 114 x 8hx-56 | 115x35xX-58 | 11535 -60 | 12*35Xx-54 | 
aes | 4 reese? ? Bett she aad Se a a Pa a ae 
a | 
11000 6B | 11} X 33 X “64 | 12x34x-56 | 12x3)x-58 
— -| | = Z * aa Sheree = ieee Ee al 
| 
12000 | | | 12x3hx-60 | 12x35 x-62 
. eae | | ai } . i = 9 7 j = a | ee Ti 7 a 
13000 | | | | 12x 84x -66 
Se = . . = = - aol — = 
14000 12 
——$ $$____—__—_——— | | —— — = } ‘P as — - aS — a. — - - 
15000 Vv 
|__| 
| A LL 
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BOTTOM LONGITUDINALS where ONE TRANSVERSE 
in each TANK. TABLE 8 


SPACING OF TRANSVERSES 10 FEET. (See Continuation. ) 


eid MOULDED DEPTH D oF VESSEL IN FEET. 
LONGITUDINAL 


NUMERAL ati | | 
Poi} 81 32 33 | 84 | 35 | 36 37 
fees ee I ‘as 4 = | i: te 
| g Inches. Inches. | Inches, Inches, Inches. Inches. | Inches, 
11000 o| 12x3}x-60 | | 
4 ae Anes ih ee aS : 
ie | | 
12000 B| 12x3hx-64 12 x 34 x 34 x -50| 
=i a} eet = ams —_ — - — 
13000 A) 12x38) x 3hx-50| 12x84 x Bh x-54 | 12x 85x Bh X56, 
| | - | = 
as | -—— | | 
14000 | | 12 x B4 x B4 x -56 | 12 x 84 x 84x +58) 12X44 -52 | 
5 eaats Is + a Pans 
15000 | 12x4 x4 X +52 | 12x4x4xX-54 | 12X4x4xX-56 
_— ae —— facassesenc = a 
16000 E | 12x4x4xX-56 | 12K4x4x-58 18x4x4x-:50 
— -| 5 |. a ae a 
17000 i | 13X4xX4X-+52 | 138X4x*4%x-54 | 13X4x4x-56 
1h cao 
18000 18X4xX4xX-56 | 13X4x*4x-58 
= | — | | 
1 | 
19000 Vv 13xX4xX4xX-62 


FIRST MOULDED DEPTH D oF VESSEL IN FEET. 
LONGITUDINAL 


NUMERAL | | | | 
se 1D 38 39 40 | 41 | 42 43 44 45 
A Inches. | Iuches, Inches. Inches, Inches, Inches, Inches, Inches, 
17000 | 138xX4xX4x-58 | 
= | = - _ 
18000 : 13x 4x4X-60| 14x 4x 4x -50) 
eet ———. ae = mi ae ‘ 2 
19000 | |18xX4x4X-64| 14K 4X4X-54) 14K 44x +56 | 
a 
20000 4 14x4xX4X-56| 14X44 -58) 15 X44 -52 
by 
= eee Bt | <4 = _- = ee nates — = _ as = a 
21000 | 14x 4x 4-62 15X4X4x-56 19 X4K4X-58 
: | 1 eu, Cae 154 x -44 ene | 
22000 | \15xX4xX4X-60 15x44 x -65 ; 
| 15xX4X4X-60 15 x4x4x -62 Ai Bh oced 
= | | Sees - ——— = 
| | | | 16 X-44 
23000 Vv | 15X4X4x- 
| ° soe 4x3 x-44 
| Tan na Te ae ST 1 
16 x -44 164 x -44 
24000 | | 
a 4xX84X-46 | 4X384X-46 
& — } ae = = | = eae a ee 
2 3 | 164 x -44 17 x-44 17 x-44 
25000 | Fa 1 4 
2 4X85x-46 | 4X35xX-46 | 4X39xX-48 
& | | 175 x-44 174 x -44 
ae ie | 42 2 
eh. Ae — 4xBhx-46 | 4x34 x-48 


The Scantlings of the Bar connecting the built type of Longitudinal to the Shell are to be the same as the Face Bar but the thickness 
of the Shell Bar need not exceed °50 inch. 


eae 
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BOTTOM LONGITUDINALS where ONE TRANSVERSE 
in each TANK. 


SPACING OF TRANSVERSES 12 FEET. 


TABLE 8 


(See Continuation.) 


FIRST 
LONGITUDINAL 
NUMERAL 


iD 


MOULDED DEPTH D oF VESSEL IN FEET. 


15 16 17 18 19 20 21 


Inches. 


11 Xx 3} x-56 


Inches. 


11x 3} x-48 


Inches, 


114 x 3h x -48 


Inches. Inches. 


11} x 3} x -52 


Inches, Inches. Inches. 


3000 


4000 11x 8hx-58 | 114 x 84x -52 | 114 x 8} x -56 | 115 x 35 x -60 12 x 84 x -50 


5000 114 x 84 x -56 | 114 x 84x -60| 12 x35 x-50 12X84 x -54 


12x 3} x-56 


12 x 34 x-60 


6000 12 x3hx-54| 12x8}x-58 | 12x3hx-60 | 12x34x 35x -50 


<-— — —-BULE ANGLES —-—— —> 


7000 12x 84x-64 | 123) x3) x-54 


8000 


9000 


10000 


<—-- CHANNELS ----> | 


11000 


——r a = = = = —— ———————— 


FIRST 
LONGITUDINAL 
NUMERAL 


xD 


MOULDED DEPTH D oF VESSEL IN FEET. 


23 24 25 26 27 28 


Inches. 


12 x 34 x 35 xX -50 


Inches, Inches. Inches. Inches, Inches. 


6000 | 


7000 


12x 8) x 84 x -54| 12 x 35 x 85X-56) 12x4x4x-50 


12 x 34 x 3} x-58 


8000 12x 384x3}x-60) 12x4x4x-54 | 12X4xX4X-56 


9000 


_ 
wo 
oe 
oS 
Co 


| 

| 

{ 
——~—-— CHANNELS 


12x4 x4 X-54 


12x4X4xX-58 


12x4x4x-60 


18x4x4x-50 


18X4X4X-52 


12x4x4x-64 


138 X4X4X-52 


13x4x4x-54 


138 X4X4X-54 | 


13xX4X4X-56 


138xX4x4xX-54 


13 x4xX4xX-58 


13 xX4x4X-62 
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BOTTOM LONGITUDINALS where ONE TRANSVERSE 


in each TANK. TABLE 8 
SPACING OF TRANSVERSES 12 FEET. (Concluded.) 
FIRST MOULDED pEPTH D oF VESSEL IN FEET. 
LONGITUDINAL 
NUMERAL v1, a 
xD 30 81 82 83 34 35 86 
| Inches. Inches, Inches. Inches, Inches, Inches, Inches, 
11000 A| 44x4x4x-50 
12000 |) | 4xK4x4x-52 14x4x4x°-54 
13000 14x4X4X-54 | 14K4X4X-56 | 14K4X4X-58 15x4X4x-52 
14000 14x4x4x-60 | 14x4x4x-60 15x4xX4xX+54 | 15X4xX4X-56 
: 
15000 a 14x4xX4xX-62 | 15xX4x4xX-56 1bX4X4xX-58 | 15x4x4x-60 
3 i" - 
16000 15X4x4x-60 | 15x4x4X-62 15x4x4x-64 | 15xX4x4X-66 
17000 15X4x*%4xX-68 | 15X4x4x-70 
18000 15bX4xX4X-74 
19000 v 
FIRST al 
LONGITUDINAL MOULDED DEPTH D OF VESSEL IN FEET. 
NUMERAL — 
EexD 87 88 39 40 41 42 43 44 45 
pe st rs . ‘ Sas = Bet |e. 
F Inches, Inches, Inches, Inches, Inches, Inches, Inches, Inches. Inches. 
17000 r 15X4X4X-72 
ee eo eee _— 
17 x -44 17 x-44 
18000 A 
| | 4x85x-44 | 4x8) x -46 
oa | | j aah 5 « -SPTe - y 
19000 | 17 x -44 ua 44 178% 44 
: 4XB8hX-46 | 4X85X-46 | 4X 3g X48 
20000 | 174 x-44 se Fas 18 ast 
—_— 9] 4x8hx-48 | 4X85X-50 | 4X39 x-50 
% : mi , rants itel Snes 
21000 & 18 x-44 hs 44 10% 46 
8 4X34X-50 | 4X35X-50 | 4X39 x +48 
- 7 8 ee eee hie bcd |b ta cea Te i 2 = 
fA 19 x-44 19 x -46 19 x-46 
22000 
eRe a & » =: 4X 33 X +50 4x 8h x-52 | 4X 8h X-54 
a 
19 x -46 194 x -46 20 x -46 
23000 Pi 
2 4x3hx-b4 | 4X85 X-54 4X3) x-54 
exbse | 20 x-46 | 20x48 | 20x-48 | 20x-50 
: 4x34x-52 | 4x85 X-54 4X84X-56 | 4x8} X-58 
. x: . 
25000 20 X +48 20 x -50 20 x -50 
4X34 X-56 | 4X8¥X-56 | 4x35 Xx -60 
| 20 x -50 20 xX -50 
26000 Vv 4x8) x-58 | 4x3} x -62 


The Scantlings of the Bar connecting the built type of Longitudinal to the Shell are to be the sa 


of the Shell Bar need not exceed °50 inch. 
Luoyn’s Reaister or Surpprnc, Lonpon.—16th June, 1927. 


me as the Face Bar but the thickness 


ee 


FIRST 
LONGITUDINAL 
NUMERAL 


Exp 


3000 


4000 


BOTTOM LONGITUDINALS where MORE than ONE 
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TRANSVERSE in each TANK. 
SPACING OF TRANSVERSES 8 FEET. 


MOULDED DEPTH D oF VESSEL IN FEET. 


TABLE 9 


(See Continuation. ) 


15 16 


Le 


18 


19 


20 


Inches, 


9 x3hx-52 


Inches, 


9x Bx -44 


Inches, 


94 x 34 x -44 


Inches. 


94 x 84 x -46 


Inches, 


21 


22 


Inches, 


Inches, 


94 x 34 x -46 


93 x 34 x -46 


94 x 34 x -50 


10 X 35 X +44 


10 x 35 x +46 | 


Inches, Inches, 


BULB ANGLES — — — — — —-—-—--> 


9} x 3h x -50 


94 x 84 x -54 


10 x 35 x -46 


10 x 35 x -50 


105 x 84 x -44 


10} x 34 x -46 


10 x 34 x -50 


10 x 8} x -54 


10} x 34 x -46 


104 x 34 x -50 


34 x -50104 x 34 x -52 
Bees 
| 


10} x Bh X +54 105 X 3 X +56 


(104 x 84 x -60 


FIRST 
LONGITUDINAL 
NUMERAL 


Eee) 


MOULDED bepta D 


OF VESSEL IN FEET. 


24 25 


26 


27 


28 


29 


6000 


7000 


8000 


Inches, Inches, 


11x 34x -48 


Inches, 


Inches, 


Inches, 


30 31 


Inches, Inches. 


11 x 34 x -50 


11 X34 x -52 


11 x 34 x -52 


11x 84 x -54 


114 x 34 x -46 


11} x 34 x -48 


9000 


11x 35x -58 


11} x 34 x -48 


114 x 3} x -50 


11} x 34 x -52 


10000 


11000 


12000 


13000 


14000 


15000 


a ls we rm a = BUG ANGE 2 er we 


114 x 3} x -52 


114 x 34 x +54 


11} x 35 x -56 


114 x 35 x -60 


12 x 34 x -50 


12 x 34 x -52 


12 x 34 x -56 


12 x 34 x +56 


12 x 34 x -60 


“62 | 12X34x-64 
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BOTTOM LONGITUDINALS where MORE than ONE 
TRANSVERSE in each TANK. TABLE QO 
SPACING OF TRANSVERSES 8 FEET. (See Continuation. ) 


FIRST MOULDED DEPTH D oF VESSEL IN FEET. 
LONGITUDINAL 


NUMERAL seca sc : } sh 
LxD 82 33 34 35 36 37 38 
A | Inches, Inches, Inches. Inches, Inches, Inches, Inches, 
12000 12x 34 x 34 x -46 
| has ae 
| 
13000 | | 12x 3}x 34 x -50) 12 x 84 x 35 x “52 
ee | ere eA -—- | a aes aioe Z = = ee 
14000 | |12x3hx 3h x-54) 12x 84x 3Bhx-56] 12x4x4x-50 
= — | ee = —|- = S Sa <= at ee 
| 
15000 ! 12X8}x3hxX-58) 12X4xK4xK-52 | 12X4K4X-52 
mn 
- | neunphnagnasegeel SS = = 
16000 & 12X4x4xX-54 | 12K4K4%-56 | 13K 44-50 
5 e : 
! 
17000 | 13X4x4x-50 | 13K4x4x-52 | 13xX4x4x-52 | 13X4x4x-54 
Bae | 
18000 | 13X4xX4xX-54 | 13K4x4xX-56 | 13K4x4X-58 
| : 
| 
19000 | 138xX4x4xX-58 | 183X4x4x-60 
Vv 


FIRST MOULDED DEPTH D oF VESSEL IN FEET. 
LONGITUDINAL = : 7 eo wa ek = 


NUMERAL | 
5 39 40 41 42 48 44 45 
Inches. | Inches, Inches, Inches. | Inches. Inches. Inches, 
14x4x4x-50 | 


14xX4xX4xX-52 | 14xK4x4xX-54 


14x4x4x-56 | 14x4x4x-58 | 15x4x4x-52 | 
5 


14X4X4X-62 | 15X4x4X-56 15xX4x4X-58 | 


| 


15} x -44 
15x4x4x-60 | 15x4x4x-62 Teak eh 
16 x-44 
X4X4X: 
si fee 4x 3}x-44 
16 x-44 164 x -44 
4x34 x -46 4x 34 X-46 
ii S 16} x-44 17 x-44 17 x-44 
4X 3} X -46 4x3} x-46 4X34 X-48 


174 x-44 174 x -44 
4X 34 X-46 4x 34 x-48 


PLATE & FACE BAR | Ce ee OL eS nee SSS eS es She . 


The Scantlings of the Bar connecting the built type of Longitudinal to the Shell are to be the same as the Face Bar but the thickness 
of the Shell Bar need not exceed *50 inch. 


ee 
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BOTTOM LONGITUDINALS where MORE than ONE 
TRANSVERSE in each TANK. TABLE Y 
SPACING OF TRANSVERSES (OU GEE. (See Continuation. ) 
FIRST MOULDED DEPTH D OF VESSEL IN FEET. 
LONGITUDINAL J a" 
NUMERAL ae a | 
LxD 15 16 17 18 19 20 21 22 
Inches. Inches. Inches, Inches, Inches. Inches, Inches. Inches, 
3000 A\ 1ixskx-44 | 11X35x-50 | 11 x 3h X54 | 115 x BB x 46 
| 
! d 
i 
4000 : 11x34x-54 | 114x335 x-46 114 x8) x-50| 115 x 84x52 11} x 34 x -56 
3 ee t 
5000 s 114, x 84 X +50 | 115 x 83 x -54 114. x 35 x-56| 12 x35x-50 12x3hx-52 | 12x8}x-54 
: es wate 
6000 114 x3} x-60| 12 x85 x-54 12 X34 x-56 | 12 x 3h x 3} x -46 
| = = - 
7000 vi 12 x84 x -60 12x 35x 34 x -50 
8000 \ 
| == = = . 
| 
9000 : 
f ee i — ~ 
10000 8 
ee = a 
i 
11000 Vv 
tte MOULDED DEPTH D OF VESSEL IN FEET. 
LONGITUDINAL = 
NUMBRAL - - - 
benere sf] 23 24 25 26 | 27 28 29 
A Inches. Inches, Inches. Inches, Inches Inches, Inches. 
6000 12 x84 x 3h x°48 
7000 12 x 34 x 8h x -50 |12 x 84 X BX “52 12 X 84 X 34 xX +56 
8000 12 x 8 x Bb x “D4 |12 x Bh X BR X “56 12x 34x84 x-60) 12x4x4x-d4 
9000 12x 34x 8h x-60|12xX4 X4 X-54 12X4X4x-56 | 12K4xX4xX*60 | 13X4K 4x48 | 
— L = = | = | = ————— —— 
10000 | 8 12 x4x4%-60 | 18K4x4%-50 | 18X4X4xX-52 | 18X4X4XD2 
— 4 - = = = |. " | . 2 
ri | | 
11000 ¢ | 1gx4x4x-b2 | 18X4xX4x-54 | 13X4K%4X°D6 
12000 13x4x4x-60 
| ie i | 
13000 
14000 
15000 Vv 
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BOTTOM LONGITUDINALS where MORE than ONE 


TRANSVERSE 


in each TANK. 


SPACING OF TRANSVERSES 10 FEET. 


TABLE 9 
(Concluded. ) 


ee MOULDED DEPTH D oF VESSEL IN FEET. 
LONGITUDINAL 
NUMERAL 
Lox 'D 30 31 32 33 34 85 36 
A Inches. Inches, Inches, Inches, Inches, Inches, Inches, 
11000 )| 14X4%4x+50 
i eo | ae io 
| 
12000 | 14X4xX4xX-50 | 14K4x4x-52 | 14K4K4X-54 
| 
— =) | ~ 7 
13000 ! 14x4xX4x-52 | 14x4x4x-54 | 14K4x4x-56 | 15K 4X4X-50 
a —_ ~—_ 
14000 | 14x4x4x-58 | 14K4x4x-60 | 15x4x4x-52 | 15X4X4x-54 
n 
15000 : 14X4X4X-62 | 15X4xX4x%-54 | 15X4X4xX-56 | 15X44 -58 
Bis 
| 
16000 | 1bX4X4X-58 | 15X4X4X-60 | 15xX4xX4X-62 | 15X4xX4X-64 
17000 15xX4xX4X-66 | 15x4x4x-68 
18000 15X4X4X-72 
19000 Vv 
sapere MOULDED DEPTH D OF VESSEL IN FEET. 
NUMERAL - 
EexeD 37 38 39 40 41 42 43 ae 45 
. = : fe se 
5 Inches, Inches, Inches, Inches, Inches, Inches, Inches, Inches, Inches, 
17000 4 1b X4x4X-7 
oS ~— 
164 x -44 16% x -44 
18000 
4 4x3hx-44 | 4x84X-46 
i} 
|| 163 x-44 17 xX-44 17 x-44 
19 
pee : 4x3hx-46 | 4x84x-46 | 4x34x-48 
20000 ag rend 174 X44 18 x-44 
HL ts 4X34X-48 | 4x3hx-48 | 4x 84x -46 ; 
Ci 18 x-44 18} x -44 18} x -44 
21000 a ; ; 
- 4X84x-48 | 4X34x-46 | 4x34 x-48 
8 7 : 2 
Fy 18} x +44 19 x-44 19 x-46 
22000 a 
% 4X84x-50 | 4x34x-48 | 4xX34x-48 
‘|e i 19 x-46 | 19hx-46 | 20x-46 
H 
si : 4x34x-48 | 4x84x-48 | 4X 85X-48 
J | - 
20 x-46 20 x -48 20 x +48 
| 
24000 : 4x34x-50 | 4X84X-50 | 4x34 x-52 
25000 | 20x-48 | 20x-50 | 20x-00 
| 4xX84xX-54 | 4x3hx-54 | 4x 35x -56 
cogeret a6 
20 x -50 20 x -50 
26000 Vv 
4x3hx-56 | 4X 35X-58 


rN nn nnn nn nnn ane rennet 


The Scantlings of the Bar connecting the built type of Longitudinal to the Shell are to be the same as the Face Bar but the thickness 
of the Shell Bar need not exceed °50 inch. 


Luoyp’s Register or Surprinc, Lonpox.—dih March, 1925. 
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SIDE LONGITUDINALS where ONE TRANSVERSE is 


FITTED in EACH TANK. rapLE LO 
SPACING OF TRANSVERSES 10 FEET. (See Continuation. ) 
GR ke ae cee DISTANCE, IN FEET, OF LONGITUDINAL BELOW UPPER DECK AT SIDE. 
NUMERAL ee ee ar a a SS —— n 
LxD sisi 10 is et Oe Ss 20 22 
. Inches. Inches, Inches. ; Inches. rie Inches. Inches, 3 Inches, Inches. 
3000 |A| 6 x8 x34 | 6x8 x-88 | 7 xB x-40 | 
1000 (Ae a 7 e Cae 7x3 es ; Bl ve Pigesa} 
a —_ = —s - = = ves 
5000 6 x8 x-88 | 7 X8 x-38 | 7 x8 xX-42 | 74X38 X-46 
~¢00. | 64X83 X-36 | 7 x8 x-40 Fyn x-40 | 8 oer 8 x8 sig | 
i700 iene 7 x3ix-42 | 74x8}x-40 | 8 x3}%-40 | 8h x 3h x-40 | 85x85 X-42 a 
As > ee SU ees ee ren p: = | 
8000 | | 64X35 x-38 | 7 xBhx-44 | 7ExBhx-42 | 8 XBEX-42 | BhXBHX-40 | 8EXBEX-44 | 9 x 3h x -40 
fom Ears ot 22 2. See : at . [ee 
9000 6kx3hx-38 | 7 xB4x-46 | 74xX8}x-44 | 8 XBEX-42 | 8bXBEX-42 | 84x3hx-46 | 9 X Bh X42 | 9 X35 x-46 
shcos ? At ae 74 X 34X-46 a Seta 84 xX 84X42 | 84X85 X-46 | 9 X35 x-42 9 x 3 X 46 
ie 2 | es i a oe | re _ 
11000 | 7 x8hx-40 | 7}x8hx-88 | 8 X85X-40 | 8 X35X-46 84x8hx-44 | 9 X85X-40 9 x Bh X44 | 9 x3}x-48 
12000 : 7 xahx-40 TEx} x-40 PEE ee BEX 3hX44 | 9 risus 9 xb x46 9 x 3b x50 
om | 7 rds. Japhet ete yi heer ee ee ote aas 9 xX3hX-46 scopes 
4000 |g ee | 74 X 34 .X +42 Paorintita Sere enn ane 9 x3hx-42 | 9 naake | 94 X 84 X44 
Se — SE vee: = IP : z | os — = 
15000 |8| 7 x8hx-42 | 7}xB)xX-44 | 8 XBEX44 | BEXBEX42 | 9 xBhx-40 | 9 xXBRX44 | 9 XBHX AB | ObXBEX-44 
a Ae pe Ee pels B | jae ees 
16000 | Thx38hx-40 | 7)x8hx-46 | 8 xBbx-44 | 8FX3EX-44 | 9 x3hx-40 | 9 x3hx-44 | 9} xB} x42 | 9% X 34 X +46 
Baie fet ivcackih 74X34 x-46 Fe. vhaskie sag dl! 9 evans ) ah ASF | Peat a.an 94 X 35 X46 
ioe | | ete ae | ARO sant ecail 8}X 34 x +46 | 9 x3hx-44 | 94 xX 84 X42 yeaa cai | 94 X By X48 
19000 74X38} xX-42 | 8 inn Gales CORO 9 x3hx-44 | 94 X 3h X42 ; obxcohx-at | ob x3} x-48 
—— : | shee Se 
20000 7hX3hxX-44 | 8 X3BEX-42 | 8EX3RX-44 | 84x 31x -48 9 x 84 x -46 | 9b x 3hx42 | 94x35 x-46 9} x 35 X50 
ae CARS ei : si 4 3 | = : 
21000 8 xB8hx-40 | 8 XB}X-42 | SEXBEX-44 | 8EXBEX-DO | 9 XBRX-46 | 9k x 34 Xx -44 | 94x 3h x48 | 95X35 X-50 
Sao. ‘s nara | 8 x3}x-44 Rie et | 9 x38hx-42 near seaeeycda ! 94 x Bh x48 95 X 3h x -50 
= pare fie BLS ; Pe SES eee et Be See 
23000 | 8 x3kx-42 | 8 xBhx-44 | 8EXBhX-46 | 9 X3BEX-42 | 9 x8hx-48 | 95x84x-44 | 94 x B4 x48 “10 x Bh x -44 
24000 | 8 tai ud? Ri ig” Kath nine ae. | 9 Satan | sieeve sa vcaliscsae | 94 x 34 x -50 | 10 x3} Eze 
ates i 8 KS a dessin: F chicos: | 4 X35 X-46 oh ers aria 10x3hx-44 | 10 X35 X-46 
as i ee 35 = ereke pies eatees 7 : = 7 
26000 |V| skx3hx-42 | 8hx3}x-46 | 9 X3}x-42 | 9 xB3hx-46 | 9bxBhx-44 | 9FX3E K-48 10x34 x-44 | 10 X35 x-46 
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SIDE LONGITUDINALS where ONE TRANSVERSE is 
FITTED in EACH TANK. raBLE LO 
SPACING OF TRANSVERSES 10 FEET. (See Continuation. ) 


FIRST DISTANCE, IN FEET, OF LONGITUDINAL BELOW UPPER DECK AT SIDE. 


LONGITUDINAL 
NUMERAL a= y Nl in S. | am i = ae 
EoD 24 26 28 30 32 34 | 36 38 
| | | | = 
Inches. Inches. Inches. Inches. Inches. Inches, Inches, Inches, 
3000 | A | 
eo atl oh ak YS _ F 2 YS baw 7 i 
| | 
4000 | 
| — — 
5000 | | 
| | | > | | 
6000 | | 
7000. | | 
ieee aealll i He - 
8000 
- — as _ = 
9000 | +1 
10000 | | | 
——|| = : P 
11000 | 
| 
| 
12000 |, | 95x3}x-44 
|- | 
13000 || 94x8}x-46] 95x35 x-50 
—~ P anes are. 
14000 | 3 | 9EXBhX-48 10 xBhXx-44) 10 x BEX 48 | | 
4 = | ee | aN rare aaa 
a | | | 
15000 || 94x8}x-48)10 x33 x-44) 10 x 84x -48)10 X35 X-52) | 
o | | _| 
eee | | =! 
16000 94 X34 X +50) 10 x34 x-44| 10 x 3h x48) 10 x3} x-52! | 
17000 | | 94x 3hx-50/10 x34 x-46] 10 x35 x-50) 10 x 8h x +54) 105 x 33 x -50 | 
13000 || |10 x3hx-44/10 x3hx-48)10 x35 x-50) 104 x 84 X -46| 104 X 35 X50, 
i ia | ——=| eo a, =| iarem 7 Saar | a 
19000 || |10 x8hx-44)10 x35 x-48)10 x35 x-50) 105 x 85 x -46) 10} x 34 x +52 
| | 
aoe Jt - poe ee | — —_— — 
20000 || |10 x84x-44/10 X35 x-48 10} x 84 x-44, 105 x 84 x -46) 103 X 35 X52) 11 xX 3h x44 
21000 10 x3hx-46/10 x3) x-50 10} x 3h x -44! 10} x 84 x -48| 105 x 3h X-54 11 X34 X46 11 X 84 x -48 
| 
eee a ae eee ee ccs ae 
22000 | | | 10 X34 x-46 10 x 3h x50) 105 x 83 x -44) 10} x 3h X48) 10} x 3h X-D4) 11 X34 X46 11 x 85 X +50 
| | — 
23000 | | |10 x84x-48'10 x34 x-52| 10} x 8 x-46) 10} x 3} X-5O) 105 x 8} X-54| 11 XBR X48 11 X33 X50 
24000 | |10 x84X-48)10 x34 x -52| 105 x 84 x -46| 103 X 34 x -50 10 XB} x-56) 11 x34x-48 11 X83X-52 11} x 33 x -46 
25000 || |10 x3hX-50)10 x8x-54 10} x 3h x -48| 10} x 3 x -54| 105 x 3h X-58 11 XBRX-50| 11 X39 X54 11} X35 X°4 
) | | 
a | | r - wt hae. = | | 
26000 |V/10 x85 x-50/ 10 X84 x-5S 10} x 35 X-48, 105 x 3h x -54) 105 x 35 X58 11 x 84X50} 11 X35 X-54 11} x 35 X°5 
} | | 


2H 


eR 
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SIDE LONGITUDINALS where ONE TRANSVERSE is 


FITTED 


in EACH TANK. 


SPACING OF TRANSVERSES 12 FEET. 


TABLE 10 


(See Continuation. ) 


FIRST | 
LONGITUDINAL IN "TWEEN 
NUMERAL 
DECKS. 
Lx D 
Inches, 
3000 || 6kx38 x-84 
| 
| | 
4000 || 7 X38 x36 


DISTANCH, IN FEET, OF LONGITUDINAL BELOW UPPER DECK AT SIDE. 


18 | 


20 22 


Inches. 


10 12 14 
Inches. Inches Inches, 
| 7x8 xX-40 | 8)x38 x-40 
8 x8 x-42 | 8)x8 x-42 


5000 | 7 X38 x-38 | 8 x8 X-44 | 8hXB x-44| 9 X8RX-46 | | 
| | 
6000 || 7hx83 X-B8 | 8 XB x-46 | BEXBEX-46 | 9 XBEX-48 | 95 X35X-46 
| - = : ad 
"7000 || | 74x34x-38 SpE: -40 | 84x38}x-46 | 9 mre 48 | 95x3)x-48 10 x 34x46 | 
- — = <i : aaa we | — 
8000 7k X 34 X-38 | ae 9 x3hx-42 | 94x35X-42 10 xBh xd 10 x3hx-48 | | “oh ah “44. | 
oito 74 X 34 x -40 | shah vi 9 x35 X-44 Co aby add ea 10 X35x: 8 sicbiia dali 46 
“10000 ; are 4 f ES x: “46 ) 9 x34x-46 | 95 X34X-46 | cea 210 x 8h x-50 | Woh x3} x 48 | 11 xX8$x-46 
atiiee SSRN = he | |_ ce es : ub Va es 127 
11000 | | | 8 x3}x-40 : ea | 9 X35x-48 94 X By X48 10 x8yx-46 | 10 x 34 Xx -52 fe et eh “50 | 11 X35 x-46 
12000 | 8 x3}x-40 eee | 9 x34x-48 | 95x85 x-48 be x 34 X-48 wopebese ibn ul ll X3}X-48 
13000 || | 8 x35x-42 | 9 x85x-42 | 95x85X-42 10 tele Cie 528} 50 “ohabes 46 | 11 aed cad | 11 ods 
: a oy - id Septal Oa nal See 2 ee 
14000 : 8 X35 x-42 9 X34xX-42 | 9x34x-44 | 10 X34 X-44 | 10 x 84 x-50 | apie 48 11 X8hx-44 | 11 X35X-50 
15000 ; Bs xahxue l 9 cor ae: 4610 X34X:46 | 10} x 8 X44 pobe abe “50 ou alti 46 1 x 8h x50 
} E in ees 2 oS : aie 4S 
16000 | 84 X35X-40 | 9 X85X-46 | oe “46 | 10 x34 x-48 | siti “46 jek xs 50 | 11 x34x-46 | 11 X35 X-52 
17000 ; : |  abseabaccao | 9 X35 x-46 iohateiha a 10 xara | 105X385 x46 | ee “52 i ont 11 xX34x-52 
ae if - Mj a : < : - _- 
18000 | 8} X B4 x +42 : 9 x3$x-48 | sh Ayn 50 | 10 xX8X-50 | 104 xX 35 X +48 10h x 84 x52 | | 11 x3} X-50 | sinc ins 
19000 | 8hx34x-42 a 9 xBhx-48 | 10 nabieiod | 10 suk congenic 48 | ll x3hx-4 oa 11 xX3hX-50 | 115 X3} x -46 
oa a? | . ah erie | we =| _ 
20000 | | 8)x8hX-44 | oboe ab x 42 10 iia 10h x Bh x44 | noynesha 50 | 11 x84X-46 | 11 XB}X-52 | 11x B}x-48 
St =. | Se ee eae —_|—_—___— 2 ae OS) ee a 
21000 9 xBhx-42 si 42 | 10 siecle saciid 44 11 XB8hX-44 0 11 XBRX46 | 11 xBHX-52 | 115 x3} X-50 
2 = Jae: Ol _| ia ee Uae eal a = 2 ik Py = ee ee 
22000 9 xX8)x-44 bp “44 | 10 X35 x-48 | shiek be 46 11 XBRX-46 11 XB8hX48 | 114XBhX46 | 114 X3}X-52 
; 23000 9 ah xd OX BEX44 | 10 X8hX48 | “oy xoh 46 | 11 x3hx-46 | 11 x 3h X50 | 115 x35 x -46 11} x By x +52 
24000 ob x94 x-40 | ‘peaheas | 10 x3} x-50 | 10} x3} 2-48 ll meus 48 11 x3hx-52 RRR ERE aabocte cht 
25000 | 4 X Bh X44 opreapie-as || 20 x34X-50 104 x3hx-48 11 X3hX-50 | LL X3hX-54 sib enh x48 11} x 84 x -56 
26000 v 4 x 3h x -48 0} x 9} x -50 | ye seiph cso L105 eR i050 11 x3hx-50 | 11 x85x- “114 «84-60 ahah > 


FIRST LONGI- 


413 


SIDE LONGITUDINALS where ONE TRANSVERSE 


FITTED 


in EACH TANK. 


SPACING OF TRANSVERSES 12 FEET. 


is 


TABLE 10 


DISTANCE, IN FEET, OF LONGITUDINAL BELOW UPPER DECK AT SIDE. 


(Concluded. ) 


38 


Inches. 


TUDINAL 
NUMERAL - 7 a =e = e x 
LxD 24 a6 | 288 80 82 84 36 
—_ } 24 at pea ee ms es te 
Inches, | Inclies. Inches. Inches, Inches. | Inches, Tuches, 
3000 | A 
i. : : — 
4000 ; 
5000 | | | | | 
SSS eee = | = = ‘i : ot = = 
6000 | | 
a — = | = = = | — _ 
7000 | | 
ital j *| 
| | | 
8000 | 
cee | reas it = = 
9000 | 
10000 | 
= | ae eee = — 
| | | 
11000 11 x38}x-50 | 
= t al = wae =~ | - ‘ 
12000 ||; |1l x3}x-50 
= 4 = ne == S ee a = ae 
13000 | 2 1b X Bb x44 114 xB X46 
| | | 
14000 | g 114 x 84 x -44)115 x 85 X-48)114 x 85 X -54) 
lew 
15000 | 3 \115 x 84 x -46114 x 35 x -50115 x 84 x 5612 X 33 X -50) 
8 ene eee an pee ee ee! ae oe E 
16000 fc 115 x 34 x 48/114 x 85 x 52/114 x B4 x -5G12 x BR X52) | 
i = - ee | = ee ee — 
| | 
17000 | | 11 x Bb x “DOLLY x 8 X “D114 & BE X-5BNZ X BH "54 12 x 34 x -58 
| — = emerald —— Sa i as - ee es 
18000 | | 11} X 85 X “BOLTS X Bh X “DA L14 X BS X “6012 X BY X “54 12 x33 x -60 
19000 | | |114 x3} x D211} x Bh x -5G11} X BE x 6012 Bb X56 12 x33 x -60 12x35 x -64 
| ‘s : bees — pt nit ies Lamar waren be = 
| | 
20000 | 114x384 x 5412 xBbx-4812 x85 Xx D412 x84X-56] 128460 [12x 3h x 34 x -48) 
| | eat < — | : 
iy i 7 ne = ae 7 an a ries i 
| } | . € . 
21000 11h x8} X-5412 XB X-4812 x Bb X-5412 x 35 x58 12x 34x62 |12x 85x Bh x -5012 x 3} x 85 X52 
22000 |! 114x3hx-5612 x3hx-5O12 xBhx-5612x3hx-58 12x84 x-64 12 x BEX BEX “BOL? X BS X BE X “52 
| ———| - ee ee | ieee were “ a ee ee =— 
23000 | | 115 X35X-5812 X35 x -5012 x Bh X-bO 12 x Bh x 6012 x Bh x Bh X -4BI12 x BE x BE X 5212 X 34 X BS X “5A 
a a ad | a a = Li : | os wa an 5 pew a ———— 
| 
24000 | | |114x3)x-5812 x 3h x -52)12 x Bh X58 12 x Bh x 6212 X BE x Bh X “O12 x Bb x Bh X “DAIL? X BE X BE X56 
eb Wi ihe - ——— = | fe es | a : - 
25000 || 115 X35 x -60)12 x Bh x 54/12 x Bh X-5812 x 3h X-6212 x 84 Bb X 5012 XBb xh X06 12 XB} X85 X08 
| % Nella 35 i 
26000 |Y 115x84x-6O12 x35 x -54/12 x Bh x 6012 x Bh x -6612 x 8} x 3 x -5212 x Bh x Bb x -5G 12 X Bb x BE X “60 


LuLoyp’s REGISTER OF SHIPPING, Lonpox—16/h June, 1927. 


12 x34 x8} x -58 


12x34 x34x-6 


12 X 34 X 35 X62 


2h2 


eee 
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SIDE LONGITUDINALS where MORE than ONE 


TRANSVERSE is FITTED in EACH TANK. TABLE Ll 
SPACING OF TRANSVERSES 8 FEET. (See Continuation. ) 
FIRST DISTANCE, IN FEET, OF LONGITUDINAL BELOW UPPER DECK AT SIDE. 
LONGITUDINAL IN "TWEEN 
leap DECKS. 
EergeD. : 10 12 14 16 18 20 22 
Inches. Inches. Inches, Inches. Inches. Inches. Inches. Inches. 
3000 |A| 5 x8 x-36 | 6 X38 xX-88 | 7 X3 X-36 
4000 5 X8 X-36 | 64X38 x-B4 | 7 X8 X:36 
5000 5X3 X-36 | 64X3 X-36 | 7 X3 X36 | 73X3 X-86 
6000 6 x3 x36 | 6x3 x-B8 | 7 x3 X-88 | 74X8 X-38 | 74x38 x-40 
-7000 ||| 6 x8hx-36 | 64x34x-40 | 7 x84X-40 | 7hXBHX-40 | 7hX35X-40 | 8 X3RX-44 
8000 6 x34x-36 | 64xBhx-42 | 7 XBhX-42 | 7EXBHX-42 | 8 X3RX-40 | 8B XBEX-46 8} x 34 x -42 
9000 |) | 6 x3hx-88 | 6hx3hx-42 | 7 x8hx-42 | 7hxXBRX-42 | 8 X3BEX-40 | 8 XB5X-46 84 x3hx-44 | 9 X85 x-40 
10000 64x 35x88 | 7 xBhx-38 | 7hx8hX-B8 | 7hXBRX-44 | 8 XBRX-42 | 85X35 X-40 84 x3hx-44 | 9 K85X-40 
11000 64x 34x38 | 7 x3hx-38 | 7hx8hx-38 | 74X8EX-46 | 8 xXBhX-42 | 8EXBEX-40 | 84X3X-46 | 9 X 84 x -42 
12000 64 x34x-40 | 7 x3hx-40 | 74xXBbX-40 | 7HXBHX-46 | 8 XBhX-44 | 85 X3X-42 84 x3hx-46 | 9 X85X-42 
13000 64 x34x-40 | 7 x3hx-40 | 74x3hx-40 | 8 X3BbX-40 | & xB5X-46 | 85X3EX-44 | 9 x8hx-40 | 9 X35x-44 
a bikin Se Sadie a SES oa) See oan 
A A 
14000 8 64x3hx-42 | 7 xBhx-42 | ThxBbX-42 | 8 xBhX-42 | 8 xBhx-46 | 8hXBEX-44 | 9 X3EX-40 | 9 X 85 x -46 
Cy) A ee ae — ene, |S ee ae 
64x3hx-42 | 7 xB4x-42 | THxBhx-42 | 8 xBhx-44 | BhxBbX-42 | 8EXBEX-46 | 9 XBEX-42 | 9 X 8h X48 
16000 7 x3hx-40 | 7 xBbx-44 | 7hxBhX-44 | 8 XBRX-44 | BEXBEX-42 | BEXBEX-46 | 9 XBEX-42 | O xX 84 xX +48 
17000 7 x3hx-40 | 7hx3hx-88 | 7hxBRXx-44 | 8 XBRX-46 | BEXBX-44 | 9 XBEX-40 | 9 XB}X-44 94 x 34 xX -42 
18000 7 x3hx-42 | 7hx3hx-38 | 7hXBEX-46 | 8 X3BRX-46 | 8EXBEX-44 | 9 x3hx-40 | 9 xBhx-44 | 9X85 X-49 
19000 7 x3hx-42 | 7hx3hx-40 | 8 xBhx-40 | 8 xX3BbX-48 | 84xB4X-46 | 9 xXBRX-42 | 9 X3RX-46 9} X BE X44 


bo | 


x3bx-44 | 7hx84x-40 | 8 xBhx-40 | 8 xBhX-48 | 84x3hX-46 | 9 XBRX-42 | 9 KBHX-4E 94 x 34 x44 


7 xBhx-44 | 7hxBhx-42 | 8 xBhx-42 | 84xXBhx-42 | 8hxBhX-48 | 9 XBhX-44 | 9 XBHX-48 94 X 84 x -46 
|| TExBEx-42 | 8 XBEX40 | B XBhX4AD | BExBEX42 | BhXBEX-4B | 9 XBHXA4E 9 x3hx-50 | 94x3x-46 


23000 ||| 7hxB4hx-44 | 8 xBhx-40 | 8 xBhx-44 | 8EXBRX-44 | 8ExBhX-50 | 9 xX3BHX-46 | 9 X34X-50 94 X 34 x -48 
24000 || | 7hx8hx-44 | 8 x3hx-42 | 8 x3hx-46 | 8xBhXx-44 | 8hxBhx-50 | 9 xBhX-46 | 95 x34X-44 94 x 34 x -48 
eS et arene ams oa") hae Reet 
25000 ||| 8 x8hx-42 | 8 x3hx-44 | 8 xBhx-48 | 8EXBEX-46 | 9 xBhX-44 | 9 xBHX-48 | OEXBHX44 | 94 x 3h x -50 
| 


26000 |V) 8 x3bx-44 | 8 xBhx-46 | 8 X8hx48 | BkXBEX-46 | 9 XBhX-44 | 9 XBEX-DO | OHXBEX46 | 9hX3HX-50 
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SIDE LONGITUDINALS where MORE than ONE 


TRANSVERSE is FITTED in EACH TANK. TABLE Ll 
SPACING OF TRANSVERSES 8 FEET. (See Continuation.) 
FIRST 
DISTANCE, IN FEET, OF LONGITUDINAL BELOW UPPER DECK AT SIDE. 
LONGITUDINAL 
NUMERAL 
ED 24 26 28 80 382 34 36 88 
Inches, Inches, Inches, Inches, Inches, Inches. Inches, Inches. 
3000 | A 
| ss : 
4000 | | 
| 
e 
9 x34x-48 
94 X 34 X-42 
93 x 34 X-42) 95 x35 x-46 
P te eee eames 
8 9} x 3h x-44| 94x35 x-48110 X85 X-44 
re eae es a na ae = 
| 9hxBhx-44] 9b xBhx-48|10 x35 x-44]10 xB x-48 
is} 
94 x 34 x-46] 95x35 x-50/10 x34 x-46]10 X35 X-50 
95 x3} x-46| 95x35 x-50) 10 x3}X-46/10 x3} x50 103 x 33 x -46 
9k x 84 X-48)10 x3hX-4410 X35X-48) 10 X35 x-52 103 x 35 x -46 
94 X 34 X48 10 x3} x-48}10 x34 x-52| 105 X35 x-48 
93 x 34 X +50 10 x384x-50| 10 x84 x-54) 105 x 85 x -48) 103 x 35 x -50 
9h x 3h X-50) 10 x3hx-46)10 x35 X-50/10 X35 x-54 10} x 34 x +50} 105 x 35 X52) 11 X85 x44 
10 x3hx-44/10 x3hx-48)10 x3hx-52|/10 x35 x-56 104 x 34 x +50] 104 x 84 X-52| 11 x35 x-46 
10 x3}x-44/10 x3hx-48}10 x3) x-52/10 x3} x-56 10} x 84 x -50| 10 x 34 x-54) 11 x3 Xx -48 
24000 | | 10 x3}x-46|10 x3}x-50/10 x3}x-54]10 x3} x-58 10} x 35 x -52| 105 X 34 X54] 11 X34 X48) 11 x 3h x “52 
25000 10 x34x-46/10 x3hx-50/10 x3} x-54| 10} x 35 x-50 10} x 34 x -54| 105 x 35 X-D6) 11 X35 X-50/ 11 x BE X54 
26000 |V\10 x3}x-48)10 x34x-50/10 x3} x-54| 105 x 33 x50 10} x 34 x +54) 105 x 34 x -56| 11 X 35 X-50) 11 x34 x -54 


eae 
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SIDE LONGITUDINALS where MORE than ONE 
TRANSVERSE is FITTED in EACH TANK. raBLe Ll 
SPACING OF TRANSVERSES 10 FEET. (See Continuation. ) 
Ma co ge ae DISTANCE, IN FEET, OF LONGITUDINAL BELOW UPPER DECK AT SIDE. 
NUMERAL DECKS. ea mr 2o— i 
Ex D 10 12 14 16 18 20 22 
i cael ae arg Laas Tuches. ‘Tooke. | ae gal Sap ed pars rags pes | 
3000 |A| 6 x38 x-34 | 7 x8 x40 | 7x8 x-44 
4000 64 X38 x86 73X38 xX-40 | 8 X38 uy E bail 
5000 | | | 64 3 x +38 x8. xX-40 | 83x38 x-40 exe ean 7 : i. | gma 0 
6000 7X3 X-36 - x8 x-40 <7 ae 9 X8 x-42 wee oa ‘ 5 Z 1 
; 7000 a, Peas f aan Teer 9 x34 x-42 P euioeds | 94 X34 X48 = ora 
8000 ae: x 8h X88 8 X3hXx-44 “eh xcah x44 9 x Bh Xd “oh 4X44 | 9h x 3h x-50 “10 x8hx-60 wees OZ 
9000 if = x Bs x +40 8X 8hx-40 | 8h x34 cL, “9 x 34 X +46 94 X 8h X 46 ; 10 X33 x 44 ee 35 X 52 104 x34 x 46 
“10000 | 7 xex40, 8} X 3b X +40 8h x Bh x48 ; 9 e 35 X +48 oh x oh x-48 | 10 ou ave 10 XBR x-52_ 104 x 94 x-48 
= i oa : ele ease sa aT 3 oe ae | aes! oa.F: 
11000 74x 34x-40 | 8hx3hx-42 | 9 x8hx-42 | ObxBhx-42 | 9$x35x-50 | 10 x3hX-48 | 108 X3$X-46 | 103 X35X-50 
: 12000 | 74 X34 Xx 0 | 8} x 34 ae ° x a x ‘i ; 94 x 34 Xx et 9% x 34 x -50 “fh aa aa Voie i x 1 105 x 34 x -52 
7 18000 a x aa 42 84 X 8h X44 F X8hx-44 | ObX 3} x-46 | 10 a 34 ni ne 3h X +52 10} x 84x is siinel x 46 
14000 : 7hX 35X42 | 9 X3EX-40 | 9 fe a “A o4 x B4 x ia 10 x 34 x -46 meee x +52 re : 34 Jigo oi x 84x vit 
< a : ea es - ae Ue |: eS SES z = 
15000 : 74 x34x-44 | 9 x38bx-40 | 9 xBhx-48 | 94x3hx-48 | 10 x3BhxX-48 | 10hxB5x-46 | 105X35X-50 | 11 x34 x-48 
16000 8 x3hx-40 | 9 x35 ; “42 iF x Bh x48 ; 94 X BS ea, 10 xX34x 80 | ee ms x a 104 x 84 X +52 4 x hx 43 
net ey ~ lot odes ; a be Beton Wa a) 1 (a 
17000 | 8 x3bx-40 | 9 xBhx-42 | 9hx3hx-44 | 10 x84x-44 | 10 x3hx-50 | 105x34X-48 | 103X35X-52 | 11 X35 X-50 
18000 | : ae x a ; x 84x wa. 94 X34 x-44 6 x 3h mv 10 x3hx 2, Pe * me vs 7 x3) X46 | 11 X3$X-50 
19000 | 8 x Bh x -42 ° sila 7 peer 10 eka) 10 x 8h x.02 103 a X-bO | 11 x35x-46 | 11 X35 X-52 
| rie ts eee eee Siteeh sas: Si : 
20000 | 8 x3hx-44 | 9 xBhx-44 | ObxXBEX-46 | 10 X84X-46 | 10 x3hx-54 | 104 X34X-50 | 11 x35X-48 | 11 X35 x°52 
21000 Sh xOk x42 peewee ere i asakslil lakh ds | RocAetae | 11 seinen 1p xBEX-48 
22000 . | | ae x 34 X44. nape 4 ee ais: 8h ae ei x 3h x aa aa X35 .X-48 | ees - vine 11 X8}X*5O | 114 X35X-48 
238000 a x 34 x -44 | ok X 3h xX -42 : as Seats 10 x 3h x 50 10} xX 3h X Ja, | 4 oe Shxhad ll X3}X-52 | yx 3h X48 
24000 | | | 9 ia ae “40 | 94 x 34 x -44 . 94 x34 x-52 | 10 x84x ai 10} x 3h x i. | i x 3h ave |} 11 x3} wr ar aL a 
25000 Sa aoa a 34 x-44 | ob a | 10 sana. onemel Lath web eat : a ren i XBhx-D4 | 11X35 X-52 
26000 |Y| 9 x38hx-48 | 94 x 34 x -46 prere 10 x3hx-54 | 10h x34 x-56 7 abate | 11 xX35x-56 | 115x385 x-52 
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SIDE LONGITUDINALS where MORE than ONE 
TRANSVERSE is FITTED in EACH TANK. TABLE LL 
SPACING OF TRANSVERSES 10 FEET. (Concluded. ) 


FIRST 
LONGI- 
TUDINAL |— — oe = 
NUMERAL 


LxD 24 26 28 so | s2 | 84 36 — 38 


DISTANCE, IN FEET, OF LONGITUDINAL BELOW UPPER DECK AT SIDE. 


Inches, Inches, Inches. Inches. | Inches, | Inches. | Inches. Inches. 


3000 | A | 


4000 | | | 


5000 | | | | 


6000 | | 


7000 


| 
| 

8000 | | | ies | 
| ei 


9000 | 


10000 | | 


11000 || [11 x84x-46 | | 


— 
a 


12000 


13000 


x35 X46 


ify As a “46, 


14000 | @ [11 x35x- “BOLLE x BB x “46il1h x34 % “50 


15000 


16000 


11 x Bh x-5211b x 8h x -48 115 x 8 x “BELA x Bb x: 56) 


11 X38}x peso ah aaah 6 X 3% X “50! | 


—BULB ANGLES OR CHANNELS— 


| | 
11} x 34 x 46115 x85 x: 50,114 x34 x*54 12 x BEX +52) 12 X35 x +56 


17000 


| 


| i — ma 


18000 | 114x385 x “46 115 X84 X- “52 115 X Bh X -56 12 x BY x “52 12 X34 x -56 


19000 | | Abele Lateran x3}x-54| 12X35 x-58 
| | | 


20000 | | 114 x 34 x SOLS X 34 x 54/12 pes ight xB4x-54) 12X35 X-58 12 x 3 x 34 x 46) 


: ; | 
21000 114 x 3h x BOLLS x 84 X “56/12 X 35 x xa? aes 12 X35 x -60 112 x 8h x Bb X-4B12 X Bb X BE X “50 


22000 Hab x Bb x -D2L1b x Bh x “5612 eapeonts » x 34 xX +56) spel ye tis: Sobran pee tine Ss 


23000 | | \114 x3} x-54115 x 84x -5812 x3} X x54 12 X34 Xx: 561234 x8 MOIEASE AEN: ka eel <0 “52 


: seal il | as pees, | ee a 
| | ner 
24000 || 114x834 x-54/12 x34 x -52/12 a 3612 x84 x- Bisse: 48.12 x34 X Bh x: SIR x Bb XX” “A412 X BE X BE X°56 


12 x34 x35 X-58 


25000 | | 114 x35 x-5612 x34x-5212 x35x- 562 x Bh x -GO12 x Bh X Bh X HO 12 x BEX BBX: sana xa x3b x0 


12 x 84 X Bg x 60 


26000 | V 114. x 8} x 5612 x Bh x -b4 12 X34 X-5812 X3X- 6212 x 3} x Bh x- 12 x2 x34 x Alla x 3} x BB X- “56 


Lioyp’s Reaister of Surpprnc, Lonpon—5th March, 1925, 
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RIVET ATTACHMENT of STIFFENING BARS of TRANSVERSES to 


LONGITUDINALS. 


TABLE 12 


DIMENSIONS OF STIFFENING BAR. 
DEPTH AND TYPE OF 3 and 34 Inch, 5 Inch. 6 Inch. 
LONGITUDINALS. — - -—— $$$ | cr 
RIVET ATTACHMENT. RIVET ATTACHMENT. | RIVET ATTACHMENT. 
No. Diameter. No. Diameter. No. Diameter. 
Inches, Inch, Inch, Inch, 
* a | « 
Bulb Angles not exceeding 74 2 it 3 3 4 1 
Bulb Angles 8to 9 2 3 4 $ 4 i 
Bulb Angles 10 to 114 2 ; 5 3 5 5 
Bulb Angles or Channel 12 3 H 5 3 6 H 
Channel ... 13 ana 14 3 H 6 5 
- an 5; E 3 = : ——| 
- | o 
Channel or Built 15 to 18 4 if 8 H 
S | = een ee ae ener Ee Se 3 ed, 
| | 
3uilt 19 to 20 5 | 3 | 10 ; 
| 


Luoyp’s REGISTER OF SHIPPING, LONDON—bth March, 1925. 
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BULKHEAD BRACKETS to BOTTOM and SIDE LONGITUDINALS. 
BOTTOM LONGITUDINALS. . TABLE 13 


LENGTH OF ARM OF | RIVETS IN ARM TO } RIVETS IN ARM TO 
TYPE AND DEPTH OF BRACEET. THICKNESS OF LONGITUDINAL. BOLKHEAD 


LONGITUDINAL. BRACKET. 


| 
To Longitudinal. To Bulkhead. Number. Diameter. Number. Diameter. 
| | 
| 


Inches. | Inches. | Inches. Inches, 


| 
Bulb Angle 9 | 42 | 42 3 1 
h te _| 


J 


” 


Channel 


Quadruple Riveted Overlap 


SIDE LONGITUDINALS, 


| 


| RIVETS IN ARM OF 


| 
LENGTH OF | 
T.PE AND DEPTH OF THICKNESS OF | BRACKET. 
EACH ARM { 
LONGITUDINAL. | BRACKET. a = 
ee Number Diameter. 


Inches Inches. 


Bulb Angle 5 21 


6 


~ 
4 


8 


Channel 


Where longitudinals of intermediate size are fitted the number of rivets is to be as 
required for the nearest larger size tabulated. 
Luioyp’s REGISTER OF SHIPPING, LONDON—Sth March, 1925. 
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UPPER DECK LONGITUDINALS. TABLE 14 


WHERE MORE THAN ONE TRANSVERSE IS FITTED IN EACH TANK. | WHERE ONE TRANSVERSE ONLY IS FITTED IN EACH TANK. 


FIRST SPAN IN FEET. | FIRST OVERALL SPAN IN FEET. 
LONGITUDINAL | LONGITUDINAL 
NUMERAL = os a | E : | NUMERAL. ai pa 
LxD 3 9 10 L xD 10 11 12 


A Inches, Inches. | Inches, A Inches, | Inches, Inches, 


4500 5X8 x+40.-1- 6 xB x-40 6 XB X-46 4500 6 XB x40 | 6)XB x-38 6hxXB x-44 


6000 BEXB X44 6 XB x-42 65X38 x-40 6000 6X3 xX-42 65x38 x-40 64X38 X-46 
| 


7550 6 X38 X38 | 6 X83 xX-44 | 6X8 X-42 7550 6 X83 X-44 


9150 |'| 6 x8 x-42 | 6 x8 x-46 | 64x8 x44 9150 6 X38 x46 


| 

| 

Z tee = Be: . beam as | 
aes =a ie | 


10800 6 XB X44 6 XB x48 6X8 X-46 10800 64X3 xX-40 | 6x3 x-46 7X8 X-44 


for) 
wl 
x 
ww 
x 
ee 
no 
for) 
wh 
x 
ww 
x 
a 
bo 
~ 


12500 x3 x40 || 12500 6hx3 x-42 | 7 x8 x40 | 7 XB X-46 


14250 6§x38 xX-40 | 6x8 x-44 7X8 x-42 14250 64x38 x-44 | 7 X8 X-42 74X38 x-40 


BULB ANGLES— 
BULB ANGLES 


16000 64X38 x-42 64 x3 x-46 7 x3 x-44 |) 16000 65X38 X-46 | 7 x8 x-44 74X38 X-42 


—_ | 


17800 64 x 3h x -44 6hx3hx-48 | 7 X8hX-46 17800 7 x8kx-40 | 7 x8hx-46 7h x 35 X44 


19650 64xX3hx-46 | 7 X84x-42 | 7kx34x-40 19650 7 X8hx-42 7k X 84 X-40 74 x 34 X46 


21550 64 x 34 x-48 7 xBhx-44 =| 74x34x-42 21550 7 X8hx-44 7k xX 84 X42 8 X35x-40 


23500 | 7 x38hx: 74x35 x-44 || 23500 | 7 x3hx-46 7h X 84 X +44 8 X8hx-42 


26500 |Vv| 7 x8hx-42 7 X3hx-48 7k x 84 X +46 25550 |Vv| 7 x3hx-48 74 X BS X 46 8 X38} x- 


Lioyp’s Register oF SHIPPING, LoNDON—5d/h March, 1925. 


SECOND DECK 


42] 


LONGITUDINALS. 


FIRST 


NUMERAL 


iL x B 


LONGITUDINAL | 


WHERE MORE THAN ONE TRANSVERSE IS FITTED IN EACH TANK. 


WHERE ONE TRANSVERSE ONLY IS FITTED IN EACH TANK. 


Inches. 


6 X38 X-44 


Iuches. 


64x38 x-42 


64x38 x-44 


7 X38 X38 


10 


Inches. 
7 X38 x-40 


|, LONGITUDINAL 
NUMERAL 


| eX -B: 


| FIRST 
| 


OVERALL SPAN IN FEET. 


10 


11 


Inches. 


64X38 X 


+42 


Tuches. 


7 X38 X-40 


Inches. 


74X38 X-38 


64x3 xX 


64x38 X 


44 


46 


7 xX8 x-42 


7X3 X44 


7x3 x-40 


7X3 x-42 


| 
12500 ||| 6hx38 x-46 7 x8 X-44 
2 { 
i “| ae ; 
| 
14250 |_| 7 X38 x-40 7EX83 X38 
|B 
|B = 
16000 7X8 X42 | 7x8 x-40 
_ £ x 
17800 7 x8hx-44 7h X 84 X +42 


19650 


21550 


“44 


8 x3} x-38 


8 x34x-40 


8 x84 x-42 


| 


7 RB Ke 


74x38 x-42 12500 |,| 7 X38 x-44 

Sa 3 

| 3 
74X83 X-44 14250 fa 7X8 X-46 

5 

pe" | = 

7hx3 x-46 || 16000 7 x8 X-48 
Nes oa Ei neal 
8 x3bx-40 | 17800 74 x 84 x -42 
8 x3hx-42 | 19650 Th x 84 x44 


8 X35 x-44 


8 x3}x-40 


8 x3hx-42 


8 x3hx-44 


Lioyp’s REGISTER OF SHipPpING, LoNDoN—5th March, 1925. 


8 x35 x-46 


8 x3}x-48 


74X83 X-44 


74X3 X-46 


8 X3 


8 x3 x-42 


8 X3 xX: 


84 X35 X- 


8} x 8h x -46 


x -40 


44 


RIVETS 
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TABLE 16 


in BRACKETS to DECK LONGITUDINALS. 


NUMBER AND DIAMETER OF RIVETS. 


LONGITUDINAL. | 


SECOND 
DECK. 


Inches, Number, 


5 5 


Diameter, 


7 
8 


Number, 


Diameter, 


8 


LENGTH OF 
EACH ARM 
OF 
BRACKET. 


| THICKNESS OF | THICKNESS OF 


| BRACKET TO BRACKET TO 


UPPER DECK SECOND DECK 


LONGITUDINALS.|LONGITUDINALS 


Inches, 


Inches, Inches, 


Luoyp’s Rucister or Sureprnc, LoNpDon—5th March, 1925. 
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SHELL PLATING. TABLE 1? 
| THICKNESS OF SHELL PLATING. 
FIBET BREADTH THICKNESS OF ] a 
BI 
LONGITUDINAL OF FLAT PLATE KEEL. pg ceding sig ee To | reat rears ‘ PROPELLER 
NUMERAL FLAT PLATE | | fee HERAT Cones Y BELOW SHEERSTRAKE. aoe 
LxD KEEL. Se aaa oeiaiaaae ESS ce 
= pel, Riecaag At Ends. ule At Ends. shies At Ends. 
Inches. Inches. Inches. Inches, Inches. Inches. Inches. Inches. 
4800 43 | 66 52 46 +38 “44 *B8 48 
5900 44 -70 -54 -48 -40 -46 40 52 
7000 45 74 58 -50 42 -48 -40 D6 
8200 47 -78 +60 +52 +42 10) +42 “60 
9400 48 *82 62 “54 “44 “52 +42 “62 
10600 49 “84 64 -56 -46 “54 “44 66 
11800 50 +88 -68 +58 -46 -56 “44 ‘70 
13000 51 -92 -70 -60 -48 “58 46 72 
14200 52 | 94 74 62 50 -60 46 ‘74 
15400 53 98 -78 64 -50 62 48 ‘78 
aan eee — YS bel. ae 2 a 
16700 54 1-02 -80 66 +52 64 48 80 
| joy ad - 
18000 55 1-06 +82 +68 52 66 50 +82 
19300 56 1-10 “84 72 +54 -66 50 84 
jp t aor ecacanban = 
20600 57 1:14 88 74 56 68 +52 “86 
| ra 
22000 59 1-18 90 -76 | 56 ‘70 52 88 
<a = 
23500 60 1-22 “94 80 +58 72 54 90 
25000 61 1-26 98 +82 -60 ‘74 56 92 
i fs (eee aie a 

26500 62 | 1:30 1-00 “84 62 | 76 “56 “94 
28000 | ~68 184 1-04 86 62 76 58 96 


Luoyp’s ReGister or SHippinc, Lonpon—5th March, 1925. 
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TABLE 18 
TOPSIDE SCANTLINGS. (See Continuation. ) 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 
sash BREADTH OF. nace ————S ¥ — a W - 
LONGITUDINAL 11 12 
oar Bheecstrake a THICKNESS OF UPPER DECK, SHEERSTRAKE AND STRAKE BELOW. 
Ex (BD) and the. $$ : 6 s ~auese* 
ste below snoeminace.| Sane | Singer | Dome | sreomtrare. | Same | Syineet | aie. 
TERE e Inches. fillies Inches, cc" - ears i. Inches. Inches. : : Inches. 
15000 47 45 BO |. 46 AS. 34 Bic leas h8 50 34 
166008 AT hk aS 2 ere eee Te aera ee eee ee © 34 
17000 mi Sa aT MRS CC A YT TET SO Tees ee ees ee eee eee 
13000 ~S~«|sC(‘<‘at:*‘“‘<‘];*‘C SY Sue sae a | wee ae LR ne Be 
19000 hed Bh Pk cee Tae! Ree esl eae per! meee = am WER oe SREY 
oer ie ee ee b4 50 “50° Beh 56. | BSC = BO. OPER “88 
sin 4-4 BO “52 igo ow gg ooh ape be) oN oe ee 
22000 4 aw | ee ~ 650 eC ee. | he | ee OPN 8a 
ms ee a Pa Re 50 ere (ere era eee a 
24000 io | 50 + Sb 56 5 | ve | 62 | 58 b4 38 
25500 i a 51 60 58 50 | 88 oat 8 Pa 138 
27000 2S*t«<“‘;St‘éw!SC*YS;SC*«S 662 60 =| — -50 38 «|| S66 62 gel 38 
28500 nae * Saal ee ee ee eee 7 aad Ge oe ee BA | dO 
30000 50 54 | 84 oa seat ae Nae | ote 56 42 
sine “Se (fp 68. (4 eee 52 40 70 «| ~ 66 bar. 
"33000 Sk ee Sat ly ae. | 888 40 72 66 56 44 
a? eee ee a me 4, ee. 1 oA 4a—«dt;s(ité‘ SC*d;SC:«C 58 16 
36000 60 | 58 | -70 | oo | -o4 | -s2 | -76 “| 70 58 18 
37500 rs anne) oer a (eae Vat ae ne as? et a 60 50 
Sar ee ay ae a ee ee -46 73 | “7% 60 | 80 
40500 aie ae 61 | <7 | -70 "ase oat eR de et “62. 52 
oo pea ar ae a ae ee ee 58]. 48. 82 74 | 64 |B 
43500 51 63 | «7 | -72..| -60 |, 84 76 | 64 | be 
45000 253... | 64. i 178 74 60 |..-5O. |. . :86 i 78 “66 | 6 
46500 1 69 Jes 6s || -98 7A 62 | -52 | 86 78 66 =| 58 
48000 Sn ie ae War? cme ae 62 | 54-88... |. . 80 _ 68 | “60 
~ 0000 «5a 68 80 -78 et | -b6 || -88 82 68 62 
52000 | 53 69-- | -82 | ---78 66--- }--- -58 | 90 82 70 64 
54000 | 58 70 || ee | Sow | 6 de co: |) seo? 84 72 66 
56000. —«|SCtCB 7286 | BB 8 te oP 8 “86 - | - 74 68 
saco)ss (i CO ee | ee) «| (0 C|:~CtCidT:C( (S| 8 Came epee 70 
~ g0000—~—*é‘X|*‘*SS el ae ~ ee ee 66 | 6 | -88 ag | - 72 
ay ea a ee ae ae WT ae | «8 | 96 | 88 ee EDS za 
64000 |, 6 | 0 | so | se | “6 | “70 | ~-08 90 | 84 | 76 
66000 [5° | so | we |° sa | 80 | -74 =| 100 | 2 | 88 | 80 
| | 
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TABLE 18 


TOPSIDE SCANTLINGS. (Concluded. ) 
| PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. THICKNESSES 
SECOND | - BREADTH OF. =~ _$_§_§-———. - : - AT 
LONGITUDINAL | 13 134 ENDS. 
Soh ne Sheer. THICKNESS OF UPPER DECK, SHEERSTRAKE AND STRAKE BELOW. 
boa 
Lx6+D) | Se |S Se tee) ee | ee ee ee ee 
£ strake. Below. Plate. Plating. strake. Below. Plate. Plating. 
Inches. 2 Inches. | joie 5 ar z Inches, nae Inches, Inches, See Semes i Pues Inches, 
15000 47 45 58 50 50 84 60 52 52 34 36 30 
16000 a 45 60 | 52 | 50 34 | -c2 | -54 52 34 | 36 | 30 — 
17000 “a7 | we | Bl ake 34 | 64 56 54 | -36 || -36 |  -80 
ig000~S—t«|:C(‘a‘®#SC*«‘Y;(C«KSS 62 iM | oe | ot 56.«d| «Oba C88) Od} 86 | S80 
19000 48 we | a Few | ee ee | Ste 56 | 38 | -38 | -30. 
20000 4g | 46 64 56 BA 36 || 68 ‘58. | a6 |) Be 38 | -30 | 
21000 ~=—S«|Ss« 48 47 66 | -58 36 38 “70 «| 60. «| 38 40 f 1aa ) Shee 
~ 22000 48 48 “oe | 72 | 62 se. | 0 Poe) 
23000 49 “49 70 | 62 56 | | °88 74 64 58 | 40 38 30 
24000 ~= || Sl 49s«d| «SC 72 | -64 58 | 88 76 «| ~~ 66 60 40 «|| 88 32 
95500 49 | 51 ma ak |e | 40 4) ae le eh ly ee ee io). 
~— 97000Ssi«Y|C 52 76 66 58 40 80 68 ao. | | be) eae 
93500 += «| ~S0s«|sCtiBSCSdLT;Ct«'78 68 58 42 82 oe ee oe ee 40 32 
sooo. | so | 54 || -80 | -70 60 44 84 72 62 46 ap? ||, ae 
31500 | 50 BD 2 | +72 62 46 86 74 64 48 || -42 34 
33000 | 5o | 56 | -84 72 62 48 88 7A 64 50 42 34 
yasoo. | bO..| by.) 86 |. 74 |. ta “50 0 | eth be | eee 
3000 +| 60 | 58 | -88 76. | ee OCR, | oh) ee 52 «|| -42 36 
37500 |S 59 ra ea ee ee a ee et ae es Te 
39000 bic me 0. inp 80 | to OE 96 82 | +68 36 | ak 
~ 49500—~Ct«—é«‘“‘;;*«S 61 92. | -80- | -66 ee. | app. oak | hee ee ae | eee 
~~ 499000—ts—é‘<‘Y#;”*«*SLS CD 94 | -82 | +68 58 98 “84 | +70 eo | baa | 86 
43500 «=| OE | 96 | 82 68 | -60 100.| 86 —+---70- | 62 Sra ga) 
~-—Guooo | ee ea | oe adueee | 370 2] 10 | ess | ae 0mnige | Poe | one 
46500 52 «| ~SO6S 98 86 72 64 | L04 a0) re ope pe ae | 36 
Gen ee cad | ee | eee “90 «| +76 «| 66 “44 36 
~ 50000 ag he ae PL eae ake tae ros | 92 | 48 | ee | 6 360 
~s2000.~«|:~C«S*|SCtiSCS)Coa=S|«C 90 |S 78 Tee | inn | oe ee ae, ce 
54000. | +58 | 70 | 1-06 92 78 | -70 112 94 | +89 74 46 | -88 A 
56000 53 72 | 1-08 94 go | -74 | 114 96 ree ee ee Geer ee (ae 
58000 sa | a OKO 94 ‘a4. | 76 | vie | -98 | -88 80 AG 38 
~ 60000 2~S«|~Ss« 76 «|| 112 96 86. | -78 1-18 1-00 90 «| “82 46 =| 38 
62000 54 7 «| «412 rari a a eo me mee sie ee 
64000 BD 73 | 1-14 | 1-00 90 34 122 | 104 94 88 48 | -88 
66000 bb 80 116 | (1-02 92 | -86 124 | 1-08 96 | 9 43 | 88 
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SECOND DECK PLATING. 


BREADTH OF 
STRINGER 


PLATE. 


13800 


Inches, 


42 


Stringer Plate. 


Inches, 


“36 


THICKNESS. 


Plating. 


TABLE 19 


STRINGER 
ANGLE. 


Inches. 


34 


Inches. 


5 x 5 x -40 


17700 


22100 


6 X 6 X -40 


27000 


6 XxX 6 X -42 


6 X 6 X -42 


32400 


42 


38300 


48 


6 X 6 X -44 


44600 


51000 


57400 


63800 


54 


Lioyp’s ReGister or Sarppine, LoNpoN—5th March, 1925. 


TABLE 20 


STRINGER ANGLES on UPPER DECK 
in WAY of OIL TANKS. 


THICKNESS OF SHEERSTRAKE. SIZE OF FLANGES. 


Inches. Inches, 


Above not exceeding | 

_ and “96 | 6 xX 6 

= E: ae al oe 
96 se 1-14 Far! 

1-14 “ 1-20 8x 8 


The thickness of the Bars is to be the same as that of 
the Stringer Plate. 


TABLE oa 


KEEL ANGLES. 


ee —EE—E————e 


ANGLES CONNECTING CENTRE LINE BULKHEAD 
FIRST LONGITUDINAL 
TO KEEL PLATE. 
NUMERAL 
NESS AT 
L x D FOR 4 LENGTH AMIDSHIPS. acai 
ENDS. 
Inches. Inches. 
5000 4X4X-48 46 
6000 4x4xX-50 48 
7500 4X4X-52 48 
9500 4xX4x-+54 50 
12000 4X4 X-56 50 
15000 4X4X-+58 +52 
18500 4xX4xX-60 54 
22500 4X4X-+62 56 
27000 4xX4xX-64 58 
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BULKHEAD PLATING. 


TABLE ae 


DEPTH BELOW THICKNESS OF } DEPTH BELOW THICKNESS OF 
TOP OF BULKHEAD. PLATING. | TOP OF BULKHEAD. PLATING. 

Feet, Inches, | Feet, Inches. 

i} 
6 *B4 | 26 +42 

= | = . ~ 

10 “B4 30 44 
14 36 34 46 
18 38 38 +48 

! 

I 
22 40 | 42 50 

| 


Bottom Strake to be increased. ‘04. 


TABLE 23 


BULKHEAD BOUNDARY BARS. 


ANGLES ATTACHING TRANSVERSE BULKHEADS TO 
SHELL PLATING, CENTRE LINE BULKHEAD, 
SECOND DECK, AND SIDES AND TOP OF EXPANSION 


is TRUNK AND CENTRE LINE BULKHEAD TO DECE. 
BULKHEAD. 
Double. Single. 
Feet. Inches, Inches, 
18 3 x3 x-84 6X6 X-42 
22 3X8 X-36 6X6X-44 
| 
|_ is . 
26 3 x8 xX-38 6X6 X46 
meen pee —|——— 
30 | 3h X 84 X38 6X6 X48 
34. 34 x 84x -40 6X6 X-50 
38 34 x 84.x -42 6X6 X-52 
42 34 Xx BH x -44 6X6 X-54 


A 
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DEPTH FROM 


TRANSVERSE BULKHEADS. 


VERTICAL WEBS BELOW SECOND DECK. 


Feet, Inches, 


SPACING OF WEBS. 


TABLE 24 


Feet. Inches. | Feet. Inches. 
SECOND DECK PLATE 7—6 8—6 ! 9—6 
TO INNER EDGE AND | oe aa aia oe PEs 7 
| DEPTH FROM UPPER DECK AT CENTRE TO TOP OF WEB. 
OF BOTTOM FACE BAR. a a —_ = —s — = 
LONGITUDINALS. Feet, Feet, Feet. Feet, Feet, Feet, 
8 10 8 10 8 10 
i Inches, Inches, Tnches, Inches. Inches, Inches. 
10 Web | 16 X +36 17 X -36 18 X -36 
| Face Angle 3 X3 X-28 3 X38 X-30 3 X38 X82 
12 Web 19 X +38 20 X +B 21X-38 
Face Angle 3 x8 X-32 3 X83 X34 38 X38 X-36 
rT web | 22x40 23 x -40 22 x -40 23 x -40 23 x -40 24 x -40 
Face Angle | 38 X38 X-36 X3 X-36 3 X38 X:38 8 x8 x-42 3 X38 X-42 4 X38 X-38 
5 a] a _ Z- : 
ia | Web 24 X -40 25 x -40 25 X -40 26 x +40 26 x -40 27 x -40 
Face Angle 85x8 X-36 35x38 x-40 34x38 x-44 34x38 x-44 4 X38 x-40 4g X83 x -42 
18 Web . «| 26X-40 27 X-40 27 x -40 28 x -40 28 x +40 29 x -40 
Face Angle of 4 8 x44 4 x3 x-50 45x38 x-50 5 x8 x-50 55X38 X-50 6 X85 X48 
a “Wen | 29x -40 30 x -40 30 x -40 31x +40 31x -40 32 x 40 
| Face Angle | 55x38 x-46 54 x 34 x -48 5s x 84 x -50 6 x3hx-50 64 X 34 x -50 64 X 35 X56 
29 Web BL x40 32 x -40 32 x -40 83 X -42 33 X +42 34 x -42 
| Face Angle .| 64 bi 33 x -b0 64 x 34 X56 hoes 34 x -b6 4 X 34 x -42 4 xX 34 x 44 4s x 3s x 46 
| | 
24 Web 33 X -42 84 X42 35 x +42 36 X +42 36 X-42 37 x -42 
| Double Face Angles .. .. «| 35 X35X-46 4 X84 x-48 4 X35 X-48 4 x8}x-50 44 x 34 x -48 5 x8) x-50 
| z iA ya ¥ 
26 | Web | Bb Kae 36 x -42 27 x -42 38 x -44 38 X +44. 39 x-44 
Double Face Angles... ..) 5 X 3h X46 5 X35X-50 5 X84X-52 5} x 3g x -50 6 X3hx +50 64 X By X-52 
238 Web 37 X-42 38 X -44. 39 x 44. 40 X +44 40 X44 41 xX -44 
| Double Face Angles .. .. ... 6 X35 X-50 64 X 34 X +50 64 X 34 X52 7 XB X52 7 xX84xX-56 7 X8hx-b4 
30 Web 39 x +44 40 X +44. 11x -44 42 X-46 42 x -46 43 X -46 
| Double Face Angles .. .. ..| 7 X34 X-52 x 34 x -50 7x 34 x +54 Sr 3h Xx “50 8 X 33 X +52 8 X 3h x +58 
32 Web | AL Xd 42 X +46 43 X -46 44 X +46 45 X +46 46 X-46 
Double Face Angles .. .. 74 x34 X-52 8 x34 x-54 8 x3hx-56 8 x3hx-58 8h x 34 X-56 9 X85X-58 
34 Web 44 x -46 45 X +46 46 X +46 47 X-46 48 X -46 49 X -48 
Double Face Bulb Angles 8 XBhxX-56 83 X 34 X-58 84 x 34 x-60 9 x3hx-62 9 x35 x-62 95 X 35 X 62 
36 Web 47 X -46 50 X-48 51 X-48 
Double Face Bulb Angles ..| 84 x34 x -60 9 x34x-60 10 X35 x +62 
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VERTICAL WEBS 
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TABLE 25 


TRANSVERSE BULKHEADS. 


IN EXPANSION TRUNK, 


BREADTH OF 


HEIGHT OF ‘TWEEN 


PLATE 
SHIP. DECKS IN FEET. 
AND 
B FLANGE. an 
8 10 

Feet, Inches, Inches, 

WOW sa, ion eoleeoa os 16 X +36 17 X +38 
30 

Wiasige- os ss 8 5 5 

Walatinduesttacties 17 X -38 18 X -40 
40 

WIRD: ox xe “es es 5 5 

Webict, cumsowsesan 18 x -40 19 X -42 
50 

FIBDRO! kel: yewie xin ak 5 5 

Wepre Sia Goan! 18 X -42 20 X -42 
60 

Wiange’ is asses: st 5 5 

eee all, = |— See ees os = 

"0 | Web... ue we es 19 X -42 2ilox™42 
ae | Flange . 5 5 
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TABLE 26 


SPAN BETWEEN VERTICAL WEB AND SHIP'S SIDE OR 
SPAN BETWEEN ADJACENT VERTICAL WEBS. 
DEPTH BELOW DEPTH BELOW BETWEEN VERTICAL WEB AND CENTRE LINE BULKHEAD. 
UPPER DECK wi mm Tete. “iro UPPER DECK wale ree KS 
_ Feet. Inches, Feet. Inches, Feet. Inches, 2 Feet, Inches. Feet. Inches, Feet. Inches, 
AT CENTRE. TF 16 ae 6 jee AT CENTRE. ‘Ate 0 10 Es () 1 0 
Feet, A Inches. Inches, Inches, Feet. A Inches, Inches, Inches, 
4 6 XB X-36 6 X38 X38 64X38 X-B4 4 6 X83 X-34 6 X38 X-86 6X3 x: 
6 6 X38 X:38 6 x8 x-40 64x83 x-46 6 6 X83 X-36 6 X8 x-46 78 
8 6 x8 x-40 64x83 x-40 7X8 X-44 8 6 X83 x-40 6bx3 x-46 7 x8 
10 6 X3 X-42 7 X38 X-34 74x38 x-42 10 64X3 X-36 7X3 X-38 75 X3 
Soe ot eae ee I . 
12 || 63X83 X-38 7EX3 xX -36 8 X3 x-40 12 7X3 x-34 73X38 X-36 8 x8 
14 (| 7 XB X88 7X8 X-46 8x3 x-42 14 7 x8 x-42 TXB X-46 84 x8 
16 ; 7ZX3 X-36 8 x8 x-46 9 X38 X-44 16 74X38 X-36 8 x8 x-42 8k x38 
18 |) | 7x8 x-46 8x3 x-46 94 x Bh xX -44 is jt] 7Rx8 x-48 8x38 X-38 9 x3 
fc 8 
|g ‘e : —_ ae | 
20 ay 8 x38 x-44 9 X3 x-44 10 x34x-46 20 F 8 x3 x-40 84x38 x-50 94 x34 x 
os BY. oe ae = |B 
a A i m 
22 8x3 x-40 94x 3h X44 10 x3hx-52 22 8 XB x-48 9 X83 X44 94 x 3h 
24 83X38 x-50 9 x 34 X -50 10} x 34 x -50 24 8x3 x-40 95 X35 x46 10 x3}x: 
26 9 X38 X-44 10 x3}x-46 11 x3}x-48 26 8x3 x-50 93 X 84 X +48 10 xX385xX-54 
28 94 X35 x 44 10} x 34 x -46 11 X34x-56 28 9 x8 x-44 94 x B4 xX -52 104 X 84 x -46 
30 9} X 3h X46 10} x 34 x -48 114 x 84 x +52 30 9 xB x-46 10 x8}x-46 104 X 84 x +54 
82 10 x34x-46 11 X3}x-48 12 x34 x-50 32 94 X 84 xX -44 10 x35xX-50 11 X3}x-48 
34 103 X 3} X +48 1l x8}x-52 12 x3hx-d8 34 9h x 34 X46 10} x 35 x 48 11 x3hx-54 
36 y| 104x34x-54 114 x 84 x-50 12 x3hx-66 36 Vv 94 x 34 x -50 103 x 35 x -50 11} x 34 x-50 
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STIFFENERS to TRANSVERSE BULKHEADS in 
SUMMER TANKS. 2 
VERTICAL STIFFENERS. TABLE Z 


RIVETS IN 


HEIGHT 

oy BRACKETS AT 
er SIZE OF STIFFENER. SECOND DECK. 
DECKS. Number. | Diameter. : 

Feet. Bulb ‘aie | Inches, 

8 6 x8 X -36 4 | i 

a as 
64 X 3 X -36 


HORIZONTAL STIFFENERS. 


RR A EL NF EE TS NR RE NR Rn oe a Sm 


DISTANCE BELOW DECK IN FEET. 
OVERALL - : ae “2 

= 2-5 5-0 7-5 

Feet, SE ay ore ete aX | Bub Lapion 

10 6 xX 8 x -86 64 X 3 X +38 | TUB ok AD 
12 64 X BX +88 7 X38 x -40 a x3 xX -42 
14 7X8 xX -40 74X38 x -40 9 x8 xX -40 
16 | x8 x -40 8} xX 8 x -40 10 X 8% Xx +44 
a [Shoe eS = = = —s toa ee oo =, Fi eho 

| | 
18 8 x 8 X -40 9 X38 Xx -44 | 11‘ x 8% x -50 


WEBS in "TWEEN DECKS at CENTRE LINE BULKHEAD 
and EXPANSION TRUNK. TABLE 28 


DEPTH OF SPACING IN FEET. 
‘TWEEN DEOK WEB. ey lke os Pana ara t raga: —— 
AT CENTRE. | | 7 | 8 9 10 11 12 
Feet, Inches, Inches. Inches, Inches, Inches, Inches, 
Breadth... | = 16-22, || = 1824 20—26 | 22-298 | 28-29 24—30 
8 Thickness .. .. «0s. .| “38 40 “40 “40 40 | “40 
| Flange on Edge.. .. .. . 5 5 5 5 | 5 5 
ee ee eee 18—24 20—26 | 22—28 28—29 24—30 25—31 
9 Thickness 6. oo. os -40 40 40 | 40 40 | 40 
Flange on Edge.. .. .. «| 5 5 | 5 5 | 5 5 
| Bresath.. oe oe tn on | 22—28 | .28—29 24—80 25—81 | 
10 TRIORROM on) oc ae as x -40 “40 | “40 | “40 
| Flange on Edge.. .. .. ..| | 5 5 5 5 
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HORIZONTAL STIFFENERS to CENTRE LINE BULKHEAD. TABLE 29 


WHERE MORE THAN ONE TRANSVERSE IS FITTED IN EACH TANK. 


WHERE ONE TRANSVERSE ONLY IS FITTED IN EACH TANK. 


DEPTH BELOW 


UPPER DECK 


SPAN IN FEET. 


| 


j 
H 
| 
| 
i 
| 


DEPTH BELOW 
UPPER DECK | 


SPAN IN FEET. 


AT CENTRE. | 8 9 10 | AT CENTRE. 10 11 12 
Feet. | Inches, | " iil Inches, i nek : | ‘eet Inches, Inches, 
2 A 6 XB X34 64X38 X-38 7 x8 x-40 3 64X38 X-38 7X8 x-40 74x38 x-40 
4 6 XB XB | oe ee Ba ee | | 4  GbxB x-B8 7 x3 x-40 7kx3 ae 
a ; | 6 X38 x-34 ; aXe aaah 7 x8 x-40 { 6 | 64x3 x-38 7X3 x-40 75x38 x-40 
8 6 X38 X-38 : 7 a am ‘eh 5-46 q 8 7 X38 X-38 74x38 x-40 8 x8 x-40 
gt | 64X38 X38 . F Pitas see Gaal | 10 7X3 X-42 74X83 X-46 fe a x +46 
12 | 64X38 x-42 i x8 66 SKE al 12 ; 7 X38 xX-48 8 x8 xX-42 85x38 x-46 
14 | 7X8 X-42 eer X50 8k x3 x-44 | 14 74x38 X-46 8 a xX -52 9 X38 x-46 
16 | 74x38 x-40 ; 3 Seek : x3 x-44 | 16 8 X38 X-44 8h x8 ong 94 x 34 x -48 
18 [| 73X38 x48 | ey x +44. 9 X 34 x -52 | 18 | 8 X8 x-50 9 X38 X-48 94 x 34 xX -56 
= te le = uy 
20 | 8 X38 x-42 | 8} x3 x-50 94 x 34 x -48 | 20 84 x3 x-46 9 X3 X-56 10 X3}x-52 
| a a i | 
22 a 8 x3 x-48 9 X83 x-46 94 x 35 X -56 | 22 a 9X3 x-44 94 X 34x -52 10 x34x-60 
_| 4} Le ae fi tis . ed 
24 4 84 x3 x-44 94 x 84 x -46 10 x34 x-54 | 24 9 x3hx-50 10 x3}x-50 104 x 34 x -58 
96 = 85 X38 x50 | 9} x 8hx-50 10 X8}X-58 26 4 oh x hx -46 10 X 34x +54 11 X3}x-52 
= } ee oe A ee en | = = 7 eee 
28 i 9 x8 x-42 9% X 34 X “54 104 x 34 x 52 | 28 94 x 34 x -50 10 x34x-60 11 x38}x-58 
30 | 9 x8 x-46 | eH ee 50 “Robe ay ets | 80 | apnea ein bueiee “ieee 
32 94 x 34 x +44 i” oe 54 11 x8}x-54 % 32 | 10 x34x-50 104 X 34 X -60 i 114 x 85 x -60 
oe ae _e teen. _ ee . ! ; 34 10 Suc 11 x34x-54 12 x38}x-52 
: 86 : | spate i ee i. Sabie By 36 ; | 10 A ee 1l x3}x-58 12 x34x-56 
- 2 ie 2. vee eee ae So ‘ 
38 | 94 X 34 X -56 104 x 34 x +54 114 X 8} x -56 38 10 x3}x-60 11 x3hx-62 12 x34 x-66 
| ee MMR. ebee... ee 
40 94 x 84 X +58 | 105 x 34 x -60 12 x34x-52 40 104 x 34 x -54 113 x3hxX-56 | 12x3$x3x-54 
42 ; ij 10 res . ll sified ie yasene 42 ; 1034 x 34 x -58 ‘ees 12 x 84 x 34 X-58 
44 10 rare i x 84 x -60 m er | 44 11 x3}x-54 12 x84x-58 | 12x4 x4 X-54 
46 |v 10 x3}x-62 | 11} x 3} x -52 12 x34.x34x°5 oe v 11 x3}x-60 12 xilone 12x4 x4 X-60 
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Above Above 


36 38 42 
exceeding and not and not and not 
exceeding exceeding exceeding 

36 +38 42 48 


}L. Amids. .. 


exceeding 


434 


Above 
48 


and not 


Above 
54 


and not 
exceeding 


60 


Above 


“68 
and not 
exceeding 


“76 


Above Above 
‘76 84 
and not and not 
exceeding exceeding 
84 94 


Above 


94 
and not 
exceeding 


1-04 


Treble 


Treble 


Quadruple Quadruple 


Double 
Straps 


Treble 


KEEL oe Samaria . or 


RS ata 


4.1L, Amids. .. Treble Treble 


Treble 


Treble 


Treble 


Treble Quadruple | Quadruple 


Riveted 


Double 
Straps 


Treble 
Riveted 


Treble Quadruple 


BOTTOM SHELL - 2 a 


Ends... .. Double Double Treble 


Treble 


4 L. Amids. .. Double Treble 


SIDE SHELL eel oo 


Ends .. ., Double Double Treble 


Treble 


Treble 


Quadruple 


Double 
Straps 


Treble 
Riveted 


Double 
Straps 


Treble 
Riveted 


Quadruple 


Treble 


Treble 


4L. Amids, .. Treble Treble 
STRAKE 


BELOW 
SHEERSTRAKE 


Ends... .. Double Treble 


4L. Amids. ., Treble Treble 


SHEERSTRAKE = Sh if fa = = 


Baas 3S Double Treble 


$L. Amids... Treble Treble 


UPPER DECK 
STRINGER 


Ends... .. Double Treble 


Treble 


Treble 


Treble 


Treble 


Treble 


Quadruple 


Quadruple 


Quadruple | Quadruple 


~ Double 
Straps 


Treble 
Riveted 


; Double. 
Straps 
Treble 
Riveted 


Quadruple | Quadruple 


Quadruple | Quadruple 


Treble 


Treble 


UPPER DECK 


PLATING 4 L. Amids. .. Double Double Double Double 


SECOND DECK 
PLATING 


$L. Amids...| Double Double Double Double 


SECOND DECK 


L. Amids, .. 
STRINGER 4 os Double Double Double Treble 
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Treble 


Treble 


Treble 


Treble 


Treble 


Treble 


Double 
Straps 
Treble 
Riveted 


Double 
Straps 
Treble 
Riveted 


Quadruple | Quadruple Quadruple 


Double — 


Straps 


Treble 
Riveted 


Double 
Straps 


Treble 
Riveted 


: Double 
Straps 
Treble 

Riveted 
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PROVING ESTABLISHMENTS. 


The following Proving Establishments are recognised by the Committee of Lloyd’s Register for the Testing of Anchors 
and Chains while licensed by the Board of Trade for that purpose :— 


Neruerron (near Dudley)—Lloyd’s Proving House .........-...+.sess+sseseeceeeessesees Superintendent, Mr. H. Green. 
Treron—Lloyd’s Proving House (temporarily closed) .........0-+-20000s00e-srerteeeees ces 

Low WaALKER-ON-T'yNE—Lloyd’s Proving House.............-.----:::::0cs0sees05 serenters ditto Mr. A. Green. 
Custer (Saltney)—Lloyd’s Proving House .............. ss:secsesseeeecsseeeeeececeeenns ditto Mr. J. R. Parsons. 
GLasgow—Lloyd’s Proving House...........-..-.--::scceeteeteteese sce aeseescanennnnenannns ditto Mr. L. Haffner. 
Oarpirr—Lloyd’s Proving House .........------.:00::eetesseserscereneeseee sesiceesereaaneene ditto Mr. L. L. Wright. 
SuNDERLAND—Lloyd’s Proving House .......-...--- wate Seri ry" sap pasibanaaba scene ee ditto Mr. J. H. Butler. 
OrapLey Hearu—Lloyd’s Proving House .............::-.:::s::sceeeeeeeeseeseeersseeseenes ditto Mr. §. C. Paul. 


TE NLS AT RT RE 


The following Machines have been recognised by the Committee for the testing of Anchors and Chain Gables supplied to 
vessels of other than British Registry (see Section 40 of the Rules for Steel Vessels) :— 


AUSTRALIA ...... Faulkiner Machinery Co., Proprietary, FRANCE (Cont.)...... Paoli (J.) & Co., Marseilles. 
Lim., South Brisbane, Queensland. so Société Anonyme des Chaineries de St. 
ATSTRBEA . ssscds oon F. F. von Helldorff & Otto Rothhart, Amand-les-Haux, Etablissements Doreé- 
Briickl-Karnten. mieux fils & Cie. E. Quinet, St. Amand- 
BELGIUM .....-... Antwerp Engineering Co., Société Anonyme, les-Eaux (Nord). 
Rue des Indes, Antwerp. a re Société Nouvelle des Forges & Chaineries 
deol are er Chaineries Mécaniques, Société Anonyme | du Nord, St. Amand-les-Eaux (Nord). 
Fontaine l’Evéque (for the testing of | eee Veille & Co., Havre. 
small Chains only). 4 : . 
45 ee aska aes on Demaret (Edmond) & Cie.—Société en com- i taal go Pe Ziegler Fréres, Dunkirk. 
mandite simple, Heppignies, near Fleurus. GERMANY .......-- A. Borsig, Berg und Hiittenverwaltung 
| ees Mercantile Marine Engineering and Graving Borsigwerk, Borsigwerk, Upper Silesia. 
Dock Co., Antwerp. at atiiehe Deutsche Maschinenfabrik A. G., Duisburg. 
Se ae Société Anonyme des Forges de Conrcelles— he Gutehoffnungshiitte A. G., Sterkrade. 
Centre, Courcelles (for testing Chains up r : hild & © 
to 52 tons). Ay 8 8 Shea Hansa Kettenfabrik, Haunschild Os, 
reer ry oe Société Anonyme des Usines Wattelar- Dortmund. E 
Francq., Jumet. | oF ORY, AUR D’Hone, Ruthen, Westphalia. 
GANAIA. Aare i. Thos. Davidson Manufacturing Co., Lim., ; eee... Joto Werke, Warmen, near Frondenberg. 
Turcot, Montreal. F : 
Rarer! : ' : 22 fee Marinewerft, Wilhelmshaven. 
Pe earache ees Chain Co., Lim., Niagara Falls, | a) eee Otto Gruson & Co., Magdeburg-Buckau. 
ay. pesseoeeane McKinnon-Columbus Chain, Lim., St. # oe Stiileken (H. C.) Sohn, Schiffswerft und 
Catherine’s, Ontario. Maschinenfabrik, Hamburg. 
CzECHO- Banska a Hutni Spolecuost (Berg-und Hit- + ee Theile (J. D.), Schwerte, Westphalia. 
SLOVAKIA ...... tenwerks-Gesellschaft), Praha [I., Works | 9 2 aaa, Vereinigte Stahlwerke A. G. 
at Maly Moravka (for testing chains up Yortmunder Union, Dortmund (for 
to 50 tons). the testing of Anchors only). 
yy eeeeeeeeeees Voigtmaun & Séhne, Janowitz, near Branch KettenwerkeSchleper, Griine, 
Romerstadt, Mahren. | Westphalia ; 
AN ZUE: wcesnncner se me age e Shipbuilding and Engineering | also Sichtigvor, Westphalia. 
o., Lim. M A 
DENMARK ........+ Government Establishment at Copenhagen. ELOMEERD caxscssips — oe e Droogdok . Mastachappi), 
FRANOB ......++0+-- Sain & Chantiers Maritimes du Sud Koninklijke Nederlandsche Grofsmederij 
uest, Bordeaux 3) Be ; : 
; ; : Leiden. 
em Oe oceans wae Bievelot & Co., Havre. : : : » 
ineri int-Nazaire, Sai “lt eee NV. Anker- & Ketting-Industrie “Schiedam 
ek Bet ores Chaineries de Saint-Nazaire, Saint Nazaire. ” Managing Directr-—H. J. Heyerman), 


Chantiers de la Loire, Nantes. 


Davaine (H.), Fils et Cie, St. Amand-les- Schiedam. 


Eaux (Nord). Wie synpere re Ansaldo, Gio., & Co., Cornigliano Ligure. 
a ene ree E. Turbot, Anzin (Nord). ee eee CS eee Gatenifiaio Ing. Carlo Bassoli & Co., Leghorn. 
DT an 2 We maea eae bMiaasisan, Faint Sapa eE- ee cuba ees Direzione Costruzioni Navali dell’ Arsenale, 
teen ate ea Forges de la Chaussade, Guérigny (Niévre). Pola (approved : = pe Dicom epwen): 
Bin nie ants Marit, Isidore, Raismes (Nord). ay eetathne Laminatojo Arlenico, ecco. 


ETAT PU ses; ciest ot 
( Cont.) 


Regia Marina — Direzione ostruzioni 
Navali— Laboratorio Sperimentale, Regio 
Arsenale, Spezia. 

Societa Anonima Acciaierie Weissenfels— 
Fusine in Valromana, Friuli (for the test- 
ing of small Chains only). 

Kaiji Kyokai Proving House (Japan Lloyd’s), 
Yokohama. 

Kobe Steel Works, Kobe (for the testing 
of Anchors only). 

Mitsu Bishi Dockyard & Engine Works, 
Nagasaki. 


. Nippon Mechanical Chain Works, Lim.,Osaka. 


Osaka Chain Works, Lim., Osaka. 

Osaka Chain Works, Yokohama. 

Oshima Steel Works, Oshima, Tokio (for 
the testing of Anchors only). 

Tokyo Seisa Kabushiki Kaisha (‘Tokyo Chain 
Works), Kameido, Tokyo. 

A/S Kjaettingfabriken, Oslo (for testing 
Chains up to 80 tons). 

Royal Naval Dockyard, Horten. 


Viuda e Hijos de J. Arregui, Durango. 


Ljusne Chain Works (Ljusne Kitting- 
fabrik), Ljusne. 
Ramnis Bruks Aktiebolag, Ramniis. 


Statens Profningsanstalt (Government 
Establishment), Stockholm. 
Tonshammars Bruks Nya Aktiebolag, 
Sandarne. 


American Chain Co., Columbus, Ohio, 
and Braddock, near Pittsburgh, Pa. 


.-- Baldt Anchor, Chain and Forge Corporation, 


Chester, Pa. 


... Bellingham Chain & Forge Co., South 


Bellingham, Wash. 


- Bradlee & Co., Inc., Philadelphia, Pa. 


Unirep Srarss... 


(Oont.) 


” 


Buckeye Steel Castings Co., Columbus, Ohio 
(for breaking tests on Chain Cables only). 


. Carroll Chain Co., Columbus, Ohio. 
- Cleveland Chain & Manufacturing Co., 


Cleveland, Ohio. 


. Cleveland Steel Casting Co., Cleveland, Ohio 


(for the testing of Anchors only). 


- Columbia Steel Co., Lim., Pittsburgh, Cal. 


(for the testing of Anchors only). 


. Columbus McKinnon Chain Co., Columbus, 


Ohio, and Lebanon, Pa. 


. General Steel Castings Corporation, Eddy- 


stone, Pa. (for the testing of Anchors 
only). 


. Herreshoff Manufacturing Co., Bristol, R.I. 


(for the testing of Anchors only). 


... Johnson-Farmer Chain Co., Lebanon, Pa. 

- Jones & Laughlin Steel Co., Pittsburgh, Pa. 
... Knoxville Iron Co., Knoxville, ‘Tenn. 

. National Malleable Castings Co., Cleveland, 


Ohio, and Sharon, Pa. 


- Penn Steel Castings Corporation, Chester, 


Pa. (for the testing of Anchors only). 


- Portland Chain Manufacturing Co., Portland, 


. Round California Chain Corporation, Lim., 


South San Francisco, California. 


. Seattle Chain Co., 6921, East Marginal 


Way, Seattle, Wash. 


... Seneca Chain Oo., Kent, Ohio. 
- Taylor (S. G.) Chain Company, Hammond, 


Indiana. 


- United States Chain & Forging Co., 


Pittsburgh, Pa. 


. Weimer Chain & Iron Co., Lebanon, Pa. 
. Whitehill Chain Works, Fieldsboro’ N.J. 
. Woodhouse Chain Works, Trenton, N.J. 


N.B.—Vessels supplied with Anchors and Chain Cables tested at any of the Establishments in the foregoing lists 
will have the notation of “ Lloyd’s A.&.C.P.” in the Register Book, provided that in the case of machines outside Great 
Britain and Ireland the tests are carried out under the supervision of a Surveyor to the Society. 


Lonpon.—July, 1934. 


By order of the Committee, 


ANDREW SCOTT, 
Secretary. 


ie Race 


EQUAL ANGLES. 
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BRITISH STANDARD SECTIONS. 


Lonpon.—Revised July, 1920. 


UNEQUAL 


e--------- 


ANGLES, 


ee a) ene ee ee 
Size. Corredtitkagard Profle. | Mini- | Maxi- Radi. 
rn Mini- thotieen, Maxi- se es see Root. Toe. 
ae Correct Biandard Profle, | atin | Maxi- Radi. AxB |= | a ee 
= — i t t t on y 

ig mum, Mean, | Maxi “ness ‘ness Root. | Toe. Inches. Inch, | Inch. | Inch, | Inch. | Inch. | Inch. | Inch. 
Pal del. niet 9 xiz | 175-1 — | 800 {150 | “875 | 28 | “16 
Inches. Inch. ion Inch. Inch. Inch. Inch. Inch. 24 % 1 = cs bas 4 frag ad = Ba! 
8 xg | 125 | — | *250 | -125 | 250 | °17 12 23 x 2 175 | — | ‘300 | ‘175 | 450 | 26 | “18 
1x2 125 | — | -250 | 125 | 300 | 18 | 18 3 x2 950 | °375 | 500 | 200 | 500 | “27 | “19 
1}x1} | 125 | — | ‘250 | "125 | 300 | “20 | “14 3 x2} | 250 | °875 | “500 | “225 | “526 29 | -20 
14x14 | 125 | — | °250 | 125 | 350 | “21 15 3hx2} | *250 | ‘875 | 500 | “250 | °525 30 | 21 
19x1$ | -175 | — | *800 | "175 | 375 | -23 | ‘16 34x38 -950 | 875 | 500 | ‘250 | 550 | “82 | 22 
2 x2 175 | — | °800 | -175 | 400 | ‘24 | °17 4 x38 300 | 425 | 500 | ‘275 | 575 | “33 | °28 
2x2} | 175 | — | -800 | ‘175 | -450 | 26 | “18 4 x34 | 300 | *425 | ‘500 | “275 | “600 | “35 24 
24x2k | 250 | -875 | 500 | +200 | 500 | “27 | “19 5 x8 390 | -425 | *500 | 300 | 625 | “36 | “25 
23x23 | -250 | °875 | 500 | ‘225 | °525 | 29 / -20 5 x3} | °375 | — | °500 | “825 | “625 38 | °26 
3 x3 250 | °875 | 500 | -250 | 525 | ‘30 | “21 5b x4 375 | — | °500 | °825 | 650 | 89 | °27 
34x34 | °800 | -425 | 500 | 275 | 575 | “33 23 6 x8 ‘375 | — | 500 | *325 | “650 | °39 | °27 
4 x4 300 | -425 | 500 | 300 | 625 | “86 | -25 6 x34 | 875 | — | 500 | “850 | “675 | “Al 29 
5 xd 375 | — | °b00 | -850 | -700 | *42 | ‘29 6 x4 375 | — | ‘500 | °350 | “700 | “42 | “29 
6 x6 450 | — | 625 | 425 | -775 | 48 | ‘34 7 x3 _. | pen i] = | Bab} Re) ee) et 
8 x8 550 | — | °750 | 550 | 950 | *60 | “42 8 x4 — | 625 | — | 425 | 775 | “48 | “34 
9 x9 550 | — | °750 | *550 |1°000 | “66 | 46 8 x6 _— | 625 | = | 450 | 00) bt | “88 
x 9 x4 — | -650 | — | 450 | 825 | “51 | “36 
10 x4 uo) fo-e75 1 =) 475 | 850 | 54 | 88 
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BRITISH STANDARD SECTIONS. 
Lonpon.—Revised July, 1920. 


BULB ANGLES. 


Size. Garnet henna Web thickness, 
Profile. 4 Radii. a 
AB | tapgo | Mantonom | : 
1 2 = 3 r, " rs 

piaeda' ‘ Inch, Inch, Inch. Inch, Inch Inch. Inch, 
4 x2h 26 21 46 “42 "21 16 ‘2 
44 x 2h 28 23 48 “42 ‘21 18 ‘58 
5b x2h 30 25 50 “42 “21 20 65 
5 x8 30 25 50 “48 24 20 65 
5x3 31 26 D2 "48 24 22 ‘71 
6 x8 33 28 “b4 “48 24 24 ‘78 
6 x3} 38 28 D4 bd 27 ‘24 ‘78 
7 x8 38 33 ‘9 "48 24 28 ‘91 
7 x3} 38 38 ‘bg "b4 27 28 ‘91 
8 x8 “40 "85 61 “48 ‘24 32 1:04 
8 x3} 40 "35 61 "bd 27 "32 1:04 
9 x3} 43 "38 “65 "D4 27 36 117 
10 x3} “45 “40 67, || “54 ‘27 “40 1°30 
11 x3} 48 “43 ‘70 “4 27 “44 1°48 
12 x3h 50 45 73 54 27 “48 156 
12 x4 50 “45 73 60 "30 “48 1°56 
13} x4 54 “49 77 60 “30 54 175 
15 x4 YI "52 “82 “60 "30 60 1°95 


Where the thi 
the flange will be i 


thickness of Bulb Angle is greater than the Standard thickness, the flange and web will not be 
of the same thickness ; generally for each ‘05 inch increase in the thickness of the web the thickness of 


noreased *025 inch. 
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CHANNELS. 


BRITISH STANDARD SECTIONS. 


Lonpon.—Revised July, 1920. 


A) ee. ¥ , a meen 
I SSS 
Size TRigndard Profile. thickness. Radi. 
Web and Flanges. Web. Flange. Mictinsews Root. Toe 
— rolled. 
AXxB t, t v; Te 
Inches. Inch, Inch. Inch, Inch, Inch 
8 x 14 °20 “28 “20 “30 15 
£2 "24 31 24 "36 18 
5 x 24 “25 “38 “25 “42 21 
6 x 3 "25 “35 3) “48 24 
6 x 3} 28 "48 "28 54 27 
Ufa deers! 26 “42 26 “48 24 
Tox ds “30 *b0 "30 "54 27 
Ce oe. "28 “44 "28 “48 24 
8 x 34 "32 "52 "32 “D4 27 
9 x8 “30 “44 *30 48 "24 
9 x 3} “84 “O4 34 “D4 27 
10 x 3 32 “45 32 48 24 
10 x 34 “36 56 “36 54 27 
12 x 3} *B5 50 35 *B4 27 
12 x 3} “40 60 “40 “D4 27 
12 x 4 “40 “60 40 60 *30 
15 x 4 “41 62 41 60 “30 
17 x 4 “48 68 “48 60 30 


The Standard thickness of flanges of Channel bar is to be measured at distances half way between the extreme 


edges of the flanges and the inner side of 
The web of Channel bars can be iner 


constant. 


the web. 


eased beyond the Table thickness but the thickness of flanges remains 


Pe “: nat 
g-wokreonred 


BULB ANGLES 


H 
a eae 


& 


> 


Bah 


de 


tk > 

te wr 

“= > 
fi ahs 


& 


a 


Rage 
£2 tah 84 


af 


60) 


Se ee ae ee ae ee 


he eyes = aka a aman oh ng ay ree banbaat 


ne sd Re vent oor oan Sits oom 
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ASSIGNMENT OF FREEBOARD. 


The Committee of Lloyd’s Register are empowered to assign freeboards to British Vessels and to vessels registered 
in other countries. Forms of application for the assignment of freeboard can be obtained from the London, or other, 


offices of the Society. 
FREEBOARD MARKING FOR STEAMERS. 
‘ ‘ 


<—— 12 inches. —» 
' ' 


Top of Deck. zs ee - paercrencfeen 


‘ 
' 
' 
' 
‘ 
‘ 
' 
t 
i Vertical line to be 
<— 21 inches forward 
5 of Centre of Disc. 
H 
' 
‘ 


of Dise to top of Deck. 


Freeboard to be measured from Centre 


UPPER EDGE of horizontal y 
line passing through the ss 
Centre of Disc. 


S$ These measurements to be taken from 
Centre of Dise to top of each line. 


H H ree ad 
‘ ' 1 t 
i te 
ee | si 
' ' ' i 
1 1 WNA 
oes + ed eee 
' { Outside diameter ‘ ' 

fé of Disc, 12 inches : > H ! 

1 thickness linch, H ' ; ' 
r) ' 1 
‘ ‘ 
A H ‘— and inch —% 

' ick- 4 

H Horizontal line 18 inches > : a — 1, 
C long and 1 inch in thickness. - ’ 


The Centre of Disc to be placed on both sides of vessel amidships, i.., at the middle of the length of the Summer Load Waterline. The disc, lines and letters are 
to be painted in white or yellow on a dark ground or in black on a light ground. They are also to be carefully cut in or centre-punched on the sides of iron and steel 
ships, and on wood ships they are to be cut into the planking for at least one-eighth of an inch. The marks are to be plainly visible, and, if necessary, special 


arrangements are to be made for this purpose. Ships over 330 feet in length are not required to be marked with the W.N.A, line. 


FREEBOARD MARKING FOR STEAMERS CARRYING TIMBER DECK CARGOES. 


1 
«— Winches. —y 


; ; Top of Deck. 
' , ' ' 
1 Vertical line to be 1 Vertical line to be 1 
— 21 inches aft of —K— 21 inches forward —>| 
H Centre of Disc. 1 of Centre of Disc. | 
It ! 
' 
' 
| 
| 


—-- 


These measurements to be 
taken from Centre of Dise 


to top of each line. LW 


Lt 


Freeboard to be 
measured from 
Centre of Disc 
to top of Deck. 


---3- 


These measurements to be 
S taken from Centre of Dise 
to top of each line. 


+ 


: * s ness, 
linch in thickness. : 


{ a i 
i] 
1! 1 ag W 
' ' | i nt 
Lb... LWNA 1 tone 1 tog WNA __.4 
' ! diameter of Lovitis les ecoada 
Li 9ins ' : Dise, 12ins.; > 1 sa - a} i | 
i hegee : ! thickness 1 in. ' 2 we j Lines9ins. | 
and 1 inch t E . eS in length 
' in thick- | ' Horizontal —_ line 1 Ags and 1 inoh 
ness. ' tf 8incheslongand —> Fs & in thick- I 
& g 


The Centre of Dise to be placed on both sides of vessel amidships, i.e., at the middle ofthe length of the Summer Load Waterline. The disc, lines and letters are 
to be painted in white or yellow on a dark ground or in black on a light ground. They are also to be carefully cut in or centre-punched on the sides of iron and steel 
ships. and on wood ships they are to be cut into the planking for at least one-eighth of an inch. The marks are to be plainly visible, and, if necessary, special 
arrangements are to be made for the purpose. Ships over 330 feet in length’are not required to be marked with the W.N.A. line. 


N.B.—It is a condition on which a complete superstructure vessel or a vessel of less scantling than the full scantling standard and intended 
for other than river or inland water service is classed in the Society’s Register Book that the freeboard assigned shall be marked on the vessel's 
sides as above prescribed. If the vessel proceed to sea with a less freeboard than that approved by the Committee, or if the freeboard mark 


be placed higher than the position assigned by the Committee, the vessel will be liable to have her class expunged from the Register Book. 
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FREEBOARD MARKING FOR SAILING SHIPS. 


eo 12 inches, ayy 
' t 


Vertical line to be 


‘ 
| 21 inches forward —} 
) 
' ' 
: ' 
H ' 
' ' 
' ' 

' 

t 


of Centre of Dise. 


Freeboard to be measured from Centre 
of Dise to top of Deck. 


a 
<3 
= ' 
Aa ie 
-keN 1B « SS Boe  [BRSPRSEeUU -— 
+ ‘ K 
; ‘ 
oe anes atibeersonte L x These measurements to be taken from 
bay peming + SOME ERe —— ae we ¥r Centre of Dise to top of each line. 
Centre of Disc. 


! WNA ___.w. 


Outside diameter 


1 

‘ 

‘ 

‘ 

'‘ 

‘ 

' 

of Disc, 12 inches : 4 
thickness 1 inch, r 


{in thick- | 
' ness. ' 


eee eee = ee oe = eee ee 
— aac e nee ee oe on 


Horizontal line 18 inches 


' 
! 
ie long and 1 inch in thickness. — 


The Centre of Disc to be placed on both sides of vessel amidships, i.¢., at the middle of the length of the Summer Load Waterline. The disc, lines and letters are 
to be painted in white or yellow on a dark ground or in black on a light ground. They are also to be carefully cut in or centre-punched on the sides of iron and steel 
ships, and on wood ships they are to be cut into the planking for at least one-eighth of an inch. The marks are to be plainly visible, and, if necessary, special 
arrangements are to be made for this purpose. 


sides as above prescribed. If thie vessel proceed to sea with a less freeboard than that approved by the Committee, or if the freeboard mark 
be placed higher than the positioa assigned by the Committee, the vessel will be liable to have her class expunged from the Register Book. 


: ee ; on = 
1 BREEBOARD, MARKING FOR SAILING sHiEs 
ous i. een a . 


ae, 


Se ete eon te ie wy 
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